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WHAT THE TECHNICAL SCHOOLS EXPECT 


OF INDUSTRY’ 


By Professor DUGALD C, JACKSON 
MASSACHUSETTS INSTITUTE OF TECHNOLOGY 


THE topic which the distinguished president of 
Lehigh University has invited me to discuss on this 
occasion is “What the Technical Schools Expect of 
Industry.” 

Permit me to suggest that before we discuss a 
“What” we should reflect on and disclose whether 
there may or may not be a reasonable “Why.” That 
is, we should consider whether there are reasonable 
grounds on which the men who control the scientific 
and pedagogical processes and progress in the engi- 
neering schools can establish a just claim on the intel- 
lectual and financial interests of industry. Permit me 
to diverge briefly and dispose of this question, in the 
interest of then being able to more clearly unfold my 
principal theme. 


1 Address delivered on the occasion of the dedication 
of the James Ward Packard Laboratory of Mechanical 
cum Engineering, Lehigh University, October 


The application of the words “industry” and “in- 
dustries” in this address is. to the engineering indus- 
tries, and these words thus used are inclusive of 
substantially all collectivities engaged in manufactur- 
ing, transportation, generation and distribution of 
power, production of artificial light, communication 
of intelligence over distances. These compose the 
broad foundation which, next to sentiment, ethics and 
religion, supports our twentieth century civilization. 
Even agriculture, a basic and pervasive activity, now 
secures part of its character from these engineering 
industries through the inventions that have given birth 
to automobiles, tractors, hard-surfaced roads, manu- 
factured fertilizers; in addition to the older railroad, 
electric light and power, and telephone industries. 
We thus are disctissing a topic which touches the wel- 
fare of every ultimate citizen. The wise administra- 
tion, the continued unfolding of new aspects, the 
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prosperity of the engineering industries, are the con- 
cern of every individual among all classes of citizens, 
rich and poor, exalted and lowly, alike. That dis- 
closes a responsibility and a scope in the industries 
sometimes overlooked, which gives one side of the 
answer to our “why.” Engineering works provide the 
veins, the nerves, the sparkle and the vital functions 
which vitalize modern civilization. Agriculture con- 
tinues to provide the food supply. The government 
has found it necessary to furnish guidance and sup- 
port for the functions of higher education and re- 
search in the latter. Industry is able to cooperate 
in the support of these functions applied to the 
former, and better progress can be made where indus- 
try embraces its part in the cooperation and by its 
achievement illumines the features that economically 
may be supported by government. 

With our abundance of opportunities for new or 
improved utilization of forces and materials and pre- 
venting waste of man-hours and natural resources, 
the prosperity and influence of the industries are 
bound up in improving on the old, well-beaten, waste- 
ful paths of practice which have been determined 
solely by empiricism. For the supply of men to be 
relied on in development—the unfolding of new fields 
and improvements in the old fields—industry has come 
to rely more and more on the colleges and particularly 
the engineering colleges. This is another side of the 
answer to the “why.” Engineering school men are 
coming more and more into elevated administrative 
posts where wise administration must be in command, 
in addition to earrying on in the designing, manufac- 
turing and selling branches of industry. Scientist or 
engineer ean become a great merchant if he has the 
taste and will to be. The business man who is pure 
empiricist has proved to be more than 50 per cent. 
failure. Creative intelligence in management and 
ability in seientifie research are two assets for a 
people that can not be too highly valued. On our 
success in stimulating them we may confidently rest 
our future. 

Development in the industries is largely the result 
of additional applications of well-established science 
or (less frequently, but often most fruitfully) of 
applications of newly discovered facts or modes of 
reasoning. For making the discoveries, industrial 
society must largely rely on the school men. The 
universities in all their branches, including the engi- 
neering schools, are educational institutions and the 
making of men (a pedagogical process) is a primary 
function for them, but research is an important 
parallel function both as a part of the pedagogical 
process and as a means for testing empirical philoso- 
phies and extending knowledge by discovery. The 
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engineering schools are proved to be capable and 
successful in the prosecution of these two functions; 
the products of these functions are highly important 
to the financial prosperity of industry. This is a 
third side of the answer to our “why.” We of the 
engineering schools believe that these a priori grounds 
make a sound reason for industry to contribute finan- 
cially for the purpose of aiding the engineering 
schools to improvement in prosecuting these functions, 
but to direct such contributions only to such schools 
as are qualified by the possession of the spirit of 
progress. 

Engineering education has for its end result the 
attainment of knowledge of the ways of nature and 
man, intelligence in the command of circumstances, 
resourcefulness in the use of knowledge, a spirit of 
investigation into the phenomena of nature, powers 
of exact analysis and synthesis, and an instinctive 
sense of the relative fitness of things. The days of 
the old-time empiricists who carried on according to 
the ways of their fathers solely because their fathers 
did so before them are almost gone in engineering 
and the engineering industries. The days of intelli- 
gent application of science and the now known prin- 
ciples of economics have dawned. The necessity of 
widening the applications of science and of farther 
disclosing applicable economic principles is recognized 
in engineering and has become a factor of engineering 
education. The pinch of necessity seems always to 
produce improved intelligence; which is a corollary 
of the theorem that the fittest in intelligence survive 
and radiate their influence to the ends of the earth. 
No education is directed to a finer end. 

Before going farther it is reasonable to search our 
souls with the inquiry whether we of the engineering 
schools are performing the two functions of the mak- 
ing of men and of prosecuting research in such a 
devoted and impartial manner that support of the per- 
formance from industry at large may be justly ex- 
pected. Have we thrown empiricism sufficiently to 
the winds in our processes and joined the band of 
scientists and economists who pursue, disclose and 
correlate all facts, endeavor to discever new facts, 
and fit all together in an intellectual and physical 
embodiment without being overly-trammeled by tra- 
dition? If we have not, then we must step forward 
under internal compulsion before relying much on 
external support. 

Our alumni and others of either sex who advise 
their sons and the sons of friends to become our stu- 
dents have the right to inquire into our ways. They 
may ask whether we thoughtfully assay our pedagogi- 
cal methods and strive to elevate their quality; 
whether we suitably recognize those distinctions be- 
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tween students which arise from present differences in 
intellectual maturity and speed, and encourage the 
development of each student to his fullest individual 
capacity; whether we encourage exercise of each indi- 
vidual student’s self-reliance and resourcefulness; 
whether we secure reasonably complete intellectual 
contact between students and faculties to aid in en- 
riching the sense of responsibility, loyalty and char- 
acter of every student; whether we utilize a fundamen- 
tal and scientifie approach in the subjects pertaining 
to our teaching and also in the formulation of our 
curricula; whether we appreciate the importance of 
placing empiricism in engineering in a less important 
place in our teaching and utilizing it only to fill up 
gaps left by the inadequacy of the organized knowl- 
edge known as science; whether we are achieving a 
closer articulation of the principles of economies with 
those of science; whether we are developing a sound 
investigative spirit in all our students; whether we 
are associating formal scientific research with mature 
students’ work so that students may know by experi- 
ence the effectiveness of a sound marshalling of facts 
as a basis of judgment instead of much that goes by 
the name of judgment but in reality is merely guess- 
ing; whether we are bestowing wise selection and 
supervision on younger members of teaching staffs 
and are seeking to establish greater selective rewards 
in the way of distinction and financial compensation 
for established achievement by staff members; whether 
we all embrace the golden tenet that pedagogy and 
scientific research should be bedmates in engineering 
education. 

Frankly facing the situation, we can see the need 
for improvement in the aims and practices of the 
engineering schools. Nevertheless, their educational 
ideals and practices are unexcelled in the field of 
higher education in the United States. Our logically 
coberent curricular programs, set out in sufficient va- 
riants to satisfy the intellectual tastes of the variety 
of students who choose to enter the field of engineer- 
ing, associated with freedom of election and substitu- 
tion by individuals who have reached the maturity to 
demonstrate fitness for making their own “case,” have 
been a steadying and rectifying influence in national 
higher edueation. Moreover, we know that improve- 
ment in our processes is being made and will continue 
to progress. 

Although such questions as those enumerated in the 
second preceding paragraph may be asked justly by 
patrons of our students and supporters of our engi- 
neering schools, there is nevertheless an amplitude of 
evidence of successful results rising out of our per- 
formance to plentifully answer our “why” and justify 
a claim for selective support far larger than has yet 
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been extended to engineering schools by the industries. 
This is shown by the reports of the recent comprehen- 
sive analysis of aims, processes and results of the 
engineering schools made by committees of the facul- 
ties under a coordinating committee (called the Board 
of Investigation and Coordination) which was ap- 
pointed by the Society for the Promotion of Engineer- 
ing Education. 
Carnegie Corporation for a director of investigation 
with his aides and headquarters made this important 
study possible. 

Time lacks for me to give a full exposition of the 
undischarged debt of industry in this country to the 
engineering schools. I must now content myself with 
a few briefly stated illustrations. 

Aside from distinguished inventors and executives 
who laid the early part of the structure, many of 
whom continue in great achievements but whose days 
of youthful education were over before the engineering 
schools sensed the importance of industrial develop- 
ment, it is a matter of commonplace observation of 
the electrical industries that a notable proportion of 
the men in executive or developmental positions who 
are now advancing these industries to greater service, 
influence and prosperity are alumni of engineering 
schools. As far as these industries are of value to the 
citizenry of this country by increasing the comforts 
and conveniences of life and by enlarging the hours 
of leisure, so far the citizenry have a debt to these 
men and a debt to the engineering schools from which 
many of the men secured education and stimulation 
in their youthful days. As far as the vision of these 
men has contributed to the prosperity of the indus- 
tries, these industries, their employees and stockhold- 
ers also owe some debt to the engineering schools for 
the contribution of their part in the education of 
these men. 

The executive and operating affairs of many of our 
most prosperous and serviceable railroads are in the 
hands of men whose youthful schooling was in some 
engineering school and from the fertilizing influence 
of which the individual’s present ideals and ambitions 
may have been aroused. The steel industries are 
slowly turning from empiricism to engineering science 
for the betterment of their methods. The textile in- 
dustries located in New England might well have been 
in a happier condition to-day, had they not notably 
lacked in the scientific spirit characterizing engineer- 
ing in this generation. 

Mr. James W. Gerard (former American ambassa- 
dor to Germany) recently came forth with a list of 
names of sixty-four men who, he was reported to 
allege, “rule the United States.” The list was mar- 
shalled in argument supporting a special cause and 
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Americans speedily denied the possession of his selee- 
tion of the power to rule this nation. However, it is 
sufficient for our own purpose here to agree that each 
of the names in that list attaches to a man of magnifi- 
cent achievement who is in high and useful influence 
in finance, commerce, industry or social relations; and 
that every one, whatever his primary leaning may be, 
has had a large influence directly or indirectly in es- 
tablishing, widening or increasing utility of the output 
of industry in this country. It is a pertinent fact that 
17 per cent. of these men are engineering school men. 
The proportion of engineering school alumni among 
the total of ambitious men in this country is much 
smaller than 17 per cent., and some decades ago, when 
these men on Mr. Gerard’s list were entering industrial 
life, the proportion was still smaller. It appears from 
this list, as far as such a list may have pragmatical 
weight, that the engineering school processes in edu- 
cation have a proved vitality. Creative intelligence in 
management is a triumphant but elusive fairy; how- 
ever, she is no will-o’-the-wisp that can not be cap- 
tured as an embodiment. In fact, she seems to favor 
association with the educational processes which char- 
acterize our engineering schools. 

With this academic year I enter upon my fortieth 
consecutive year as head of a department of electrical 
engineering, first at the University of Wisconsin, be- 
ginning when electrical engineering instruction was 
established in that institution, and latterly at the 
Massachusetts Institute of Technology. This long 
period of employment in these two great universities 
has afforded unrivaled opportunities for observation 
and reflection on the development and status of engi- 
neering education. In the earlier days, the engineer- 
ing schools were looked upon askance alike by the 
industries (on the ground of alleged lack of “practi- 
calness”), and by the so-called liberal colleges (on the 
ground of alleged “narrowness”). Among the engi- 
neering faculties we were far from agreement on 
aims and differed radically amongst ourselves regard- 
ing the relative weight to be attached to exact science, 
scientific research and formulated economies, as sup- 
ported by one group, and empirical engineering prac- 
tice as supported by another group. Latterly these 
fogs have blown to one side. Experience has disclosed 
the relative merits and demerits of the principles 
supported by the different parties in engineering 
education. 

Our vision now is clearer and more far-reaching. 
Our educational processes stand unexcelled in results 
and in repute. Fully awakened to the importance in 
education of utilizing scientific research, we empha- 
size the science, scientific research and economics in 
our curricula. We use empirical practice as material 
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out of which to build illustrations and contrasts among 
the present applications of scientifie methods in engi. 
neering, to demonstrate possibilities of the betterment 
of practice through the fruits of research, and to map 
paths that may lead to such fruits if unswervingly 
followed. Influences of this nature, though then quite 
crude, are the influences under which were placed as 
students that 17 per cent. of Mr. Gerard’s list who 
are engineering school men, considering one by one 
these men and the engineering schools in which they 
studied. 

In the engineering schools, we believe that engineer- 
ing is second only to preventive medicine in influences 
which improve the comforts of populations and widen 
to all individuals the opportunities for desirable liy- 
ing. We men of the engineering faculties believe that 
there is a steadily enhanced popular approval of (1) 
our pedagogical ideals, (2) our methods of scientific 
research, and (3) our linking the one with the other 
for the purpose of making scientific inquiry an inci- 
dent part of man’s education in preparation for an 
active, resourceful and creative life. The emphasis 
on scientific research is not wholly to train research 
men in the technical sense of cloistered laboratory 
discoveries, but the emphasis in the engineering 
schools is for the wholesome pedagogical influence 
which breeds an investigatory spirit. Engineering 
schools are in fact fitting a due proportion of men 
for scientific research of high order, but through their 
methods they are likewise fitting for the engineering 
industries men who are capable of ultimately assum- 
ing with distinction posts in scientific designing, 
manufacturing, salesmanship and administration ac- 
cording to the tastes and maturing experience of the 
individuals. 

It also appears to us of the engineering schools that 
the direct incidence of our former students on the 
development of the industries has been for the good 
of the industries and for the people of the country. 
If the foregoing interpretations are correct, and we 
believe them to be, we have every reason to expect 
from the industries a fuller recognition than has yet 
been accorded. Well-directed recognition will be ap- 
proved by the people of this country, who (broadly 
speaking) are the consumers of industrial products 
and many of whom are stockholders. Well-considered 
support of the engineering schools by the industries 
is sentimentally as well as legally sound. 

Specifically and not exclusively, the engineering 
schools expect of industry many things, as industry 
on the other hand has come to expect many things 
of the engineering schools. Differences defined by 
territorial relations, industrial unities and scopes of 
individual schools arise to modify whatever claims of 
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expectation are put forward. However, I will risk 
some categorical suggestions. These are in somewhat 
dogmatic form but are expressed with a full sense of 
the friendly relations that exist between the engineer- 
ing school faculties and leaders of industry, to an 
extent that is fast bringing us to see eye to eye on 
educational questions. 

The engineering schools expect industry to recog- 
nize the duty of the schools (pertaining to them as 
educational institutions) of independence in thought, 
in subjects and methods of research, and in opinions. 
In return the faculties should recognize a duty to 
refrain from spreading inadequately founded opinions 
and from dogmatizing in controversial fields. 

The engineering schools expect industry to recog- 
nize the importance of independent creative scientific 
research as part of the life of the faculties and stu- 
dents and to support it with contributions of money 
and counsel made to those schools that are adequately 
manned and equipped, to the end that additional 
knowledge may be disclosed out of which industry 
may forge new applications; and also to recognize 
the importance of such research as a pedagogical in- 
strument in those schools that are manned and 
equipped to properly carry. it on. Special investiga- 
tions and researches for an industry that may be car- 
ried out in a school with free relation to students and 
with the understanding that the results may be pub- 
lished may be mutually useful to school and industry, 
even if a staff adequate for consecutive work on 
independent research is not available. Having routine 
tests made, and having special confidential researches 
carried on, in the engineering school laboratories, is a 
privilege that industry may claim and expect to be 
allowed, but this absorbs the intellectual power of 
members of the faculty and the time of equipment 
without recompense through student relations or pub- 
lication of results; and this should be compensated for 
by money contributions which may be applied to 
independent research carried on in contact with well- 
advanced students. 

The engineering schools expect large industrial 
establishments to pay more attention, in their own 
interest, to the articulation of recent graduates into 
the industrial work for which they are employed. 
With few exceptions the present practice is to fit 
these new employees into places requiring very lim- 
ited needs, and to make no provision for such em- 
ployees to gain (except by chance) an understanding 
of the accomplishments expected of them, thus leaving 
them “wallowing around” for months without light 
or leadership which often ends in atrophied resource- 
fulness and ambition. Supporting the use in the 
larger engineering schools of formal curricular enter- 
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prises led by engineers from industry, like the senior 
Colloquia in electrical engineering at the Massachu- 
setts Institute of Technology, would fruitfully serve 
in improving this situation. 

The engineering schools expect that the personnel 
problem of employing young men who are on the eve 
of completing formal study in the schools will be dealt 
with by the employing agents of the industries in a 
judicious and discriminating manner. 

The engineering schools expect to clasp the hand 
of cooperation and not of domination where the em- 
ployees of industry contact with engineering school 
faculties or students. 

The engineering schools expect that leading men in 
industrial organizations will take cognizance per- 
sonally of these needs to the end that the tenets may 
be vitalized; that dominant industries will recognize 
a special interest in supporting these tenets; and 
that associations of industries will also recognize a 
cooperative responsibility. 

The engineering schools expect that industry will 
aid in laying before the public a fair statement of 
the public interest in continued industrial develop- 
ment and invention, and the need of maintaining in- 
dependent research in the engineering schools in order 
that a stream of results may be available as raw 
material out of which to mould further industrial 
development and invention; to the end that the public 
may come to realize the propriety of industry making 
contributions of generous size to selected engineering 
schools for the support of independent re-earch in 
those schools. 

It is also reasonable to expect that men in indus- 
tries will aid by directing to the engineering schools 
suitable young men who as students will persistently 
maintain high scholastic and character levels; who 
also possess at least incipiently appropriate qualities 
of personality and ambition, including fixedness of 
purpose. 

The research relations between the engineering 
schools and the industries are being aided by the divi- 


sion of engineering and industrial research of the 


National Research Council. Industrial executives are 
giving increasing recognition to the value of research 
as a tool of modern industry. Economic pressure 
arising from competition is driving many industries 
into extended research activities as a protective and 
progressive measure. The increase from 500 definite 
industrial research laboratories in 1921 to over 1,500 
in 1930 weaves the picture of this new economic trend. 
Small firms which are not prepared to create indi- 
vidual research centers for themselves can carry on 
by means of industrial fellowships in laboratory or- 
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ganizations maintained by educational institutions or 
government departments, or by means of research 
laboratories under the control of their own trade 
associations. On account of the development now in 
progress, the National Research Council Division re- 
ferred to is appropriately turning its promotional 
efforts from “why do research” to “how do research,” 
and plans are under consideration for bridging the 
gap between industry and educational institutions by 
means of conferences between leading institutions and 
industrial executives—also bringing the trade associa- 
tions into the plan because they undoubtedly have a 
helpful influence for small companies. 

The Division already has examples of such en- 
deavors. Thus, in the welding field some ten leading 
institutions are undertaking investigational work of 
specific problems with coordination through an appro- 
priate committee. Specimens needed in the investiga- 
tional work are made up by industry under the exact 
conditions required by the laboratories. Special 
apparatus is supplied where needed. Some of the 
smaller companies, and even some of the larger ones, 
will find that for certain types of work the educa- 
tional institutions will return more accomplishment 
for the research dollar than can be obtained in any 
other manner. But it must be remembered, in educa- 
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tional institutions and in industry, that mere projects 
of testing are not research, while it is the latter which 
brings progress and prosperity to industry. 

The relation between any typical industry and the 
engineering schools can not be nationally uniform or 
nation-wide. Selectivity and discrimination (in the 
sense of recognition of fitness) are necessary to ayoid 
waste of money and effort in cooperative relations 
which grow up between the industries and the engi- 
neering schools. In the engineering schools, we should 
aim to make our efforts at industrial cooperation pri- 
marily with those industries which have establishments 
within nearby territory and whose interests lie prin- 
cipally within the range of our individual school eur- 
ricula and equipment, but the sources of our students 
may be world-wide and the employment of men who 
take our degrees may be nationally spread. The 
engineering schools expect individual industries to 
give their cooperation primarily for their own welfare, 
but additionally because it is for the best interest of 
processes of higher education which associate gen- 
erally with the industrial welfare of the country. 
The engineering faculties devote their lives to work 
of beneficial interest to the industries and it is reason- 
able for the faculties to expect constructive coopera- 
tion and aid from the industries. 


OBITUARY 


WILLIAM DILLER MATTHEW, PALEON- 
TOLOGIST 


(1871-1930) 


THE death of William Diller Matthew on Septem- 
ber 24, 1930, eut short at the height of his career a 
man who had contributed immensely to the science 
of paleontology, one who realized the value of this 
science for the philosophy and art of human living 
and who was in the midst of a sustained and highly 
successful effort to open wide its broad fields, espe- 
cially to great numbers of his own well-trained 
students. 

In 1894 Matthew was a red-cheeked Canadian youth 
in the department of geology at Columbia. His 
main interests at that time were in crystallography, 
in trilobites and in the structure of the intrusive and 
effusive rocks of his native country around St. John, 
New Brunswick. His father, George F. Matthew, 
was an amateur geologist in the best sense, since he 
was a recognized authority on the geology, fossil 
plants and early amphibian footprints of New Bruns- 
wick. His mother successfully reared a large or 
“old-fashioned” family and imparted to all her chil- 
dren her irrepressible cheer and good humor, as well 
as her high ideals of service. Fire consumed the 


elder Matthew’s collection of fossils and his scientific 
library; but he set to work to build them up again. 
The son was a young man of almost Spartan sim- 
plicity of life: frugal and self-denying but early 
learning to achieve excellent results with slender 
resources. 

With such a background the young Matthew, after 
obtaining his doctorate at Columbia in 1895, came to 
the American Museum of Natural History at the 
invitation of Professor Henry Fairfield Osborn to 
be a scientific assistant in the then young department 
of vertebrate paleontology. His first big task was 
to go down to Philadelphia to catalogue and pack 
up for shipment the great private edlleetion of ver- 
tebrate fossils which had been amassed by Professor 
E. D. Cope, and had recently been sold to the Amer- 
ican Museum. In this way Matthew gained his first 
extensive contact with Cope’s life-work and collec- 
tion. During the next thirty-five years it was his 
lot to catalogue and identify tens of thousands of 
vertebrate fossils for the ever-growing collections of 
which the Cope collection was the foundation. More 
cautious than Cope and far more critical, with the 
advantage of great stores of additional material, he 
corrected, revised and extended Cope’s work in many 
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fields, conserving and strengthening as much as he 
reasonably could of Cope’s results. For instance, in 
all his extensive researches on the classification of 
the Eocene carnivores he clung tenaciously to Cope’s 
definition of the Creodonta, which had been so framed 
as to inelude both the typical specialized creodonts 
and their differently specialized relatives, the ances- 
tors of the higher carnivores. This was not because 
he doubted the ancestral kinship of the miacid creo- 
donts to the higher earnivores but simply because, 
like Cope, he was a stout defender of the “group 
method” of classification, which insists on the formal 
definition of groups of related organisms that possess 
in common the characters cited in the definition, this 
method being in opposition to the “phylogenetic 
method,” which defines “phyla” according to their 
supposed trends of evolution and which includes in 
these phyla even the earliest and little-differentiated 
representatives that have not yet acquired all the 
visible characteristics of their descendants. For ex- 
ample, the earliest so-called “horse” (Hohippus) is so 
closely related to the earliest so-called tapir (Sys- 
temodon) that even Matthew and his colleague Walter 
Granger have found it difficult to distinguish the 
molar teeth of certain species of Eohippus from those 
of a certain species of Systemodon (= Homogolaz). 
From this and other evidence Matthew contended 
that these two closely related genera along with many 
other related forms of Eocene perissodactyls, includ- 
ing the ancestors of the paleotheres and rhinoceroses, 
ought to have been referred to a “horizontal” family, 
the Lophiodontidae. This family would have been 
defined by the retention of many primitive dental and 
skeletal characters which were subsequently lost by 
their divergent descendants the paleotheres, horses, 
titanotheres, rhinoceroses, tapirs, ete. 

Another instance of his conservative progressive- 
ness may be found in his most widely known work, 
“Climate and Evolution” (1915). Being a student 
of Alfred Russell Wallace’s works on geographie dis- 
tribution, he sided with that great naturalist in oppos- 
ing those who lightly reconstructed “land-bridges” 
across the oceans of any and every geologic epoch in 
order to account for the presence of related animals 
and plants on opposite shores of ocean barriers. 
From his vast and intimate knowledge of the fossil 
record of the vertebrates, he was able to show that 
many groups whose representatives are now found 
dispersed in far distant tropical and southern con- 
tinents are the specialized descendants of known fossil 
types which in the Eocene and later epochs were 
inhabitants of the northern lands. His excellent dis- 
tribution maps were “North Polar projections” of 
the continental land masses, upon which was plotted: 
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first, the distribution of the Eocene and later ances- 
tors of the horses, tapirs, rhinoceroses, camels, pigs, 
ruminanis, dogs, cats, ete., which were all known only 
in the northern hemisphere; second, the present dis- 
tribution of the seattered representatives of many of 
these families in tropical and southern land masses. 
His inference was that these forms had originated in 
the northern hemisphere, had then spread southward 
into the tropical and southern countries, while the 
original stock often became extinct in the northern 
homeland. 

On the geologic side he adopted the theory of 
isostasy, in so far as‘it was developed at the time. 
According to this theory, the continents and oceans 
are held in balance in such a way that only minor 
oscillations of level have occurred; thus, although the 
land was at intervals submerged under shallow inva- 
sions of the sea, while at other times the continents 
emerged to higher levels, yet the main continental 
masses have remained substantially intact, at least 
throughout the period covered by the records of ver- 
tebrate life. In order to account for the first coloniza- 
tion by mammals of continental islands, including 
Madagasear, Australia, New Zealand, he followed 
Wallace in evoking the agency of those “natural 
rafts,’ which emerge in great numbers from conti- 
nental rivers and carry sometimes a stray small 
mammal. Oiuce in a million or more chances, he 
argued, this castaway might be a gravid female whose 
progeny could subsequently colonize the whole island. 
He cited the evidence that tended to support the 
view that even the most gigantic Australian marsu- 
pials had been derived eventually from small arboreal 
ancestors, which were the only kind that might be 
conceived to be capable of living in a tangled mass 
of vegetation during its long drift across the sea and 
through subsequent perils of landing on a strange 
shore. 

Thus Matthew came to deny the validity not only 
of all the supposed sunken “land-bridges” across the 
Atlantie and Pacific which had been evoked by various 
authors, but also the supposed former connections of 
South Africa, Australia and South America with the 
Antaretie continent. Accordingly he ascribed to 
“parallelism” the rather striking resemblances of the 
extinct “sparassodonts” of Patagonia with the exist- 
ing thylacines of Tasmania. 

Whatever may be the ultimate verdict of science 
upon these features of his zoogeographical theory, 
it is somewhat unfortunate that this more or less 
debatable aspect of his work should have been dis- 
cussed by dozens of writers of varying competence, 
while his immense contributions to the orderly devel- 
opment of mammalian paleontology were really well 
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known only to those two or three specialists who, with 
fossil specimens in hand, wanted to identify their 
material by comparison with his excellent descriptions 
and figures. 

The greater part of his scientific writings deals 
with the revision of mammalian fossil faunae, includ- 
ing the Basal Eocene Puerco and Torrejon, the Lower 
Eocene Wasatch, the Middle Eocene Bridger forma- 
tions of the Kocene and many horizons of the Oligo- 
cene and later Tertiary. To all these faunae he 
contributed extensive technical reports or memoirs. 
His faunal lists of the Tertiary horizons of Western 
North America, though embodying the work of his 
predecessors and colleagues, nevertheless represented 
his own labors in identifying thousands of fossil speci- 
mens; they were also based upon his personal studies 
of the precise geologic level of specimens collected in 
field parties under his direction. 

He was always a geologist as well as a paleontolo- 
gist and geological considerations occupy a good 
share of his published writings. As a result of his 
field and museum experience he successfully attacked 
(1899, 1901) the theory that the deposits of the sup- 
posed ancient “Lake Basins” of the West had been 
laid down in great lakes, showing that the geological 
and paleontological facts indicated rather the deriva- 
tion of these formations by flood-plain playa and 
aeolian deposition. 

His conclusion that the Basal Eocene formations 
of New Mexico and Wyoming represented a very 
long period of time (to which he gave the name 
Paleocene) between the Uppermost Cretaceous and 
the true Eocene has recently been confirmed by the 
intensive explorations earried on in northwestern 
Wyoming by parties from Princeton University.* 

Owing to the great searcity of fossil mammals, 
except in a very few museums, and to the necessarily 
technical nature of most of his work, Dr. Matthew’s 
greatest discoveries concerning the evolution of the 
mammals were known at first hand only to his im- 
mediate colleagues and to a very few specialists 
seattered over a world which, for the most part, is 
But, as prac- 
tically his entire scientific career was spent amid the 
most compelling evidences of evolution, it is not sur- 
prising that when he did write for the public on the 
subjeet he was able to do so with conviction and with 
authority. His vigorous honesty and cautious testing 
both of fact and of inference inspired confidence in 
the reader. Among the most important of these writ- 
ings on evolution were his popular “guide” to the 
evolution of the horse? and his admirable articles on 


1 Jepsen, G. L., Proc. Amer. Philos. Soc., \xix, p. 467, 
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the evolution of the horse family and of the dog 
family,? his summary of the evolution of Eocene 
mammals in the Proceedings of the Zoological Society 
of London (1928), and especially his handbook “Out- 
line and General Principles of the History of Life.’ 

In 1927 Dr. Matthew accepted the call of the Uni- 
versity of California and went there to be head of 
the department of geology, professor of paleontology 
and director of the paleontological museum. He was 
brilliantly successful in attracting very large numbers 
of students to his lectures in spite of the difficulty 
of his courses; he also stimulated new exploration and 
research and attracted young men of great promise 
into the field of paleontology. In the summer months 
he came back to his old collections in the American 
Museum to continue and complete his monograph on 
the Paleocene mammals. But in the midst of all these 
successful activities he was interrupted in May of 
1930 by the first serious indications of the grave ill- 
ness to which he finally succumbed after a long fight. 
He is survived by his widow, two daughters and a 
young son. 

In fine, Dr. Matthew’s greatest contributions to the 
eause of science and enlightenment may be sun- 
marized as follows: 

He identified, catalogued and kept in close touch 
with tens of thousands of specimens of fossil mam- 
mals. He took part in and directed field exploration 
in many western localities and in Florida, and made 
extended studies of vertebrates in the museums of 
Europe and in the field in Mongolia, Java and else- 
where. With this background of practical experience 
he compiled, and repeatedly revised and extended, 
faunal lists of all the Tertiary horizons of Western 
North America and took a prominent part in correlat- 
ing the horizons of different localities with each other 
and with the faunae of Europe, Asia and other 
regions. He published a long series of memoirs, bu!- 
letins, novitates, ete., on the fossil mammalian faunae 
of North America, especially those of the Puerco and 
Torrejon, Tiffany, Wasatch, Bridger, White River, 
Lower Harrison, Rosebud, Sheep Creek and several 
later formations. In these reports he dealt effectively 
with the stratigraphic relations of the formation, 
mode of deposition, ecology of the various groups, 
revision of species and genera, osteology and allied 
topics. 

In the course of the foregoing and other work he 
made significant contributions to the classification of 
mammals and knowledge of phylogeny in nearly all 
the orders and suborders’of mammals, but especially 
the Creodonta, Arctoidea, Aleuroidea, Insectivora, 
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Rodentia, plesiadapids, lemuroids, tarsioids, gano- 
donts, teniodonts, Xenarthra, Condylarthra, Tali- 
grada, Amblypoda, MHippoidea, Rhinocerotoidea, 
bunodonts, bunoselenodonts, Tylopoda, hypertragu- 
loids, Pecora. Even in a much fuller review of 
this aspect of his work (to be published elsewhere) 
it has been impossible to do more than touch upon 
a few of the evolutionary problems which he either 
definitely solved or left with significant enrichment. 
It must suffice in this place to state that the younger 
generation of American paleontologists, which is now 
fortunately coming forward, is already finding that 
Dr. Matthew, while giving final answers of fact to 
thousands of specific questions, has also bequeathed 
to them other thousands of problems that will chal- 
lenge their best efforts for a lifetime. 


K. Grecory 


FRITZ PREGL 


ProFessork Fritz Preeu, head of the Institute of 
Medical Chemistry at the University of Graz, Austria, 
died quite unexpectedly on December 13 at the age 
of 61. Professor Pregl was the originator of the 
methods of quantitative organic microanalysis bearing 
his name, Which have found so. widespread application 
in recent years. In recognition of the eminent prac- 
tical importance of this work he was awarded the 
Nobel Prize in Chemistry in 1923. Pregl originally 
received a medical training and was actually prac- 
tising in ophthalmology, but later turned back to 
the preclinical sciences and became interested in cer- 
tain physiological-ehemical problems. This inclina- 
tion brought him in contact with K. B. Hofmann, 
Abderhalden and Emil Fischer and resulted in a 
number of publications on various subjects (bile acids, 
composition of proteins, starch). In the course of an 
investigation on bile acids lack of material put before 
him the choice of either abandoning the problem or of 
inventing new methods of analysis. Within a few 
years (1911-1914) he was able to substitute for prac- 
tically all the conventional methods of quantitative 
organic analysis equivalent micromethods requiring 
only 3 to 5 mg. of substance and involving substan- 
tial savings of time and reagents. His work drew 
considerable interest in the scientific world and ever 
since then students of all nationalities, some of them 
renowned investigators, gathered in his laboratory to 
acquire the special technique and “microchemical 
asepsis” of manipulation. In this country a number 
of chemists will remember with gratitude the hours 
spent in his institute, not only because of the know!l- 
edge gained, but also for the contact with an out- 


Standing and original personality of fine human 
qualities. O. W. 
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MEMORIALS 

As a memorial to the late Louis Agassiz Fuertes, 
who until his death in 1927 was generally recognized 
as America’s foremost painter of birds, the Field Mu- 
seum of Natural History has published in a limited 
edition an album of reproductions in colors of thirty- 
two of his finest pictures of birds and mammais. The 
paintings selected for this portfolio represent the last 
work of the artist, having been made in Africa while 
he was a member of the Chicago Daily News Field 
Museum Abyssinian Expedition of 1926-27. Mr. 
Fuertes was killed in an automobile accident shortly 
after his return to this,country from that expedition. 
The originals of the paintings were purchased and 
presented to Field Museum by C. Suydam Cutting, of 
New York, who was also a member of the expedition. 
Mr. Cutting in addition paid the cost of the publica- 
tion of the memorial album. The portfolio is of large 
size, the plates being eight by ten inches with a ten- 
inch margin. The album has a preface about Fuertes, 
the man and his work, written by Dr. Wilfred H. Os- 
good, the museum’s curator of zoology, who was leader 
of the Abyssinian expedition. 


WE learn from the Journal of the American Medi- 
eal Association that the memory of Professor Lave- 
ran, who discovered the hematozoon of malaria, and 
to whom a monument was unveiled last spring at Con- 
stantine during the ceremonies commemorating the 
centerary of the conquest of Algeria, has again been 
honored at Paris by commemorative ceremonies held 
at the military hospital of the Ecole du Val-de-Grace, 
where he was professor until he reached the army age 
for retirement, after which he was director of a lab- 
oratory at the Institut Pasteur until his death. The 
ceremonies were held in the great hall of the schocl. 
Dr. Roux, director of the Institut Pasteur, presided. 


Professor Sieur, president of the alumni association : 


of the Ecole de santé militaire du Val-de-Grace, ex- 
pressed the thanks of the association to those who had 
subscribed to the monument. Mr. Calmette gave an 
account of the life of Laveran and of his discovery. 
Addresses were delivered by Troussaint, a former co- 
worker of Laveran; by Marchoux, and by Rouvillois, 
the director of the school. An historical niche was 
established in the school, in which a glass ease en- 
closes the microscope and the observation records of 
Laveran. Then the audience proceeded to a spot in 
front of the entrance to the school, which will bear 
heneeforth the name of “Place du docteur Laveran.” 
A commemorative tablet was affixed to the house in 
which Laveran lived. 


RECENT DEATHS 
BarHamM WoopwakrbD, librarian and bibli- 
ographer at the British Museum of Natural History 
until his retirement in 1920, died on November 17 at 
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the age of seventy-seven years. We learn from the 
London Times that his interest in natural history was 
not confined to librarianship, for he conducted a num- 
ber of researches on the borderline between zoology 
and geology, a subject in which his uncle, the late 
Dr. Henry Woodward, formerly keeper of geology in 
the British Museum, and his brother, the late Mr. 
H. B. Woodward, of the Geological Survey, both 
achieved distinction. 
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An Associated Press dispatch reports that Dr. 
Werner Borchardt, of the Hamburg Tropical Institute, 
is believed to have lost his life while making obser. 
vations of an eruption of the Voleano Merapj jin 
Sumatra. Dr. Borchardt was about thirty years olq 
and had been loaned by the Hamburg Institute for 
year to the Sumatra Institute to carry out research 
work on the influence of temperature on the blood and 
kindred subjects. 


SCIENTIFIC EVENTS 


THE BRITISH ASSOCIATION OF 
SCIENTIFIC WORKERS 


THe Association of Scientific Workers, according 
to a note in Nature, in spite of the financial stringency 
with which it, like other good causes, is afflicted, still 
adds to its record of achievement. During the past 
few months it has prepared, and submitted to the 
Royal Commission on the Civil Service, a formidable 
body of evidence dealing with the position of the 
scientifie civil servant vis-a-vis his administrative col- 
league, and advocating the unification of all the state 
scientific services under a Ministry of Science. At 
the same time, the association has prepared an index 
of references to science and cognate matters in the 
parliamentary debates, and through its general seere- 
tary, Major A. G. Church, M.P., has formed a parlia- 
mentary science committee. This committee, consist- 
ing of members of both houses and all parties, meets 
periodically to hear the views of acknowledged ex- 
perts on scientific questions which bear on public af- 
fairs. 

Some years ago the association issued an appeal 
for members, in the form of a letter signed by some 
of the most prominent men of science in Great Brit- 
ain. This letter was sent to about 20,000 scientific 
workers, and resulted in a large increase of member- 
ship. At the present time the association is sending 
out another such appeal, on a much more elaborate 
seaie. It consists of a sixteen-page booklet entitled 
“The Profession of Science,” containing articles by 
Sir Richard Gregory, Professor Julian Huxley, and 
others, with messages from Sir Ernest Rutherford, 
Sir William Bragg, the Right Honorable W. G. A. 
Ormsby-Gore and Professor F. G. Donnan, and a pref- 
ace by Sir Daniel Hall as president of the association. 
The beoklet is being sent to 25,000 scientific workers, 
and at the same time a eard index of qualified scien- 
tific men is being prepared, with the intention of pre- 
serving it and keeping it continually up-to-date. In 
this way, as a by-product of the association’s own 
propagandist activities, information is being collected 
which will prove invaluable when it becomes possible 
to ereate an authoritative register of the profession of 


science, such as the professions of law, medicine, den- 
tal surgery and teaching already possess. Work on 
this card index has been in progress for four weeks, 
and it is already clear that the figure of 25,000 falls 
considerably short of the total of qualified workers in 
Great Britain. 


BIRD SANCTUARIES 


Purcuase of land for migratory game-bird refuges 
in four states was authorized on December 18 by the 
Migratory Bird Conservation Commission. 

The four proposed refuges had been surveyed pre- 
viously by biologists and land valuation experts of the 
Biological Survey, and the Department of Agricul- 
ture had approved their acquisition as units in the 
nation-wide system of refuges authorized by the 
Congress. 

The new Florida refuge will extend about 12 miles 
along Apalachee Bay, in Wakulla, Jefferson and Tay- 
lor counties, and will be known as the St. Marks Mi- 
gratory Bird Refuge. It will contain 13,981 acres. 

The new purchases in California will add 8,982 
acres to the Salton Sea Wild Life Refuge, created 
by Executive Order of November 25, 1930. The pur- 
chase authorized, together with the public lands re- 
cently set aside by the President, will create a refuge 
of more than 24,715 acres for waterfowl and other 
migrants in the Imperial Valley. 

The Swanquarter Migratory Bird Refuge will be 
established in North Carolina under the new authori- 
zation. This will consist of 11,778 acres in Hyde 
County, on Pamlico Sound, and together with inter- 
mingled areas of water will make an administrative 
unit of about 20,000 acres. 

In the sandhills of western Nebraska the purchase 
of 39,038 acres is authorized for the establishment of 
a migratory bird refuge in an area resorted to by 
great numbers of waterfowl in the nesting season. 
This is in Garden County and will be known as the 
Crescent Lake Migratory Bird Refuge. 

The Migratory Bird Conservation Commission, 
which was created by the act providing for a ten-year 
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program of refuge acquisition consists of Secretary 
Hyde, of the Department of Agriculture; Secretary 
Lamont, of the Department of Commerce; Secretary 
Wilbur, of the Department of the Interior; Senator 
Norbeck, of South Dakota; Senator Hawes, of Mis- 
souri; Representative Ackerman, of New Jersey, and 
Representative McReynolds, of Tennessee. Rudolph 
Dieffenbach, in charge of land acquisitions of the 
Bureau of Biological Survey, is secretary of the 
commission. 

The new purchases authorized, together with those 
previously approved by the commission, and those 
established by executive orders since the inception on 
July 1, 1929, of work under the Migratory Bird Con- 
servation Act, make a total of 158,167 acres that will 
become inviolate sanctuaries for the conservation of 
migratory birds. 

The ultimate objective is the establishment of one 
or more such refuges in each state of the union. The 
act authorizes annual appropriations for ten years for 
the purpose of carrying out this objective. 


DEDICATION OF McGREGORY HALL OF 
CHEMISTRY AT COLGATE 
UNIVERSITY 

BLESSED with about as fine weather as the Chenango 
Valley can afford at this time of the year, the formal 
dedication of MceGregory Hall of Chemistry at Col- 
gate University, Hamilton, N. Y., took place on 
December 5 and 6, 1930. Delegates from thirty-four 
colleges, universities and scientific societies spent the 
best part of two days as guests of the university. 

The formal program began Friday at 2: 00, follow- 
ing the traditional academic procession to MeGregory 
Hall, when President George Barton Cutten paid a 
tribute to the memory of Miss Evelyn Colgate, who 
provided by the terms of her will the original funds 
toward the erection of the laboratory. To this sum, 
her parents, Dr. and Mrs. James C. Colgate, of New 
York, added the funds necessary to complete and 
equip the structure. Dr. Cutten also paid a tribute 
to Professor Joseph Frank McGregory, in whose 
honor the laboratory is named. Dr. McGregory was 
the first professor of chemistry at Colgate and for 
forty-five years has directed the destiny of the de- 
partment. 

The first speaker on the program was Dean Edward 
Ellery, an alumnus of Colgate, a former member of 
the teaching staff and now dean of the faculty of 
Union College. In a brilliant address Dr. Ellery 
gave a historical account of “Chemistry at Colgate,” 
with many interesting references to his former 
teacher. 

The address of dedication was then given by Presi- 
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dent Livingston Farrand, of Cornell University. Dr. 
Farrand stressed the necessity of cooperation between 
the sciences, giving many examples from his rich 
experiences as a physician and university administra- 
tor. 

With the singing of the Alma Mater, the delegates 
and friends were taken on a tour of inspection of 
the laboratory, ending in the museum where tea was 
served by the ladies of the chemistry staff. 

At 6:30 P. M. a “speechless” dedication dinner 
was served at Colgate Inn for the delegates, univer- 
sity trustees and other invited guests. Following the 
dinner, everybody came back to MeGregory Hall for 
a public address by Dr. Harrison EK. Howe on “Chem- 
istry Remaking the World.” Dr. Howe made use of 
his familiar black bag and really astounded his audi- 
ence by his collection of products of the chemist’s 
art. Dr. Howe was introduced by his friend of many 
years, Dr. J. F. McGregory. 

Saturday morning Alpha Nu Chapter of Alpha 
Chi Sigma at Colgate was host at a breakfast at the 
College Commons. The rest of the morning was spent 
in a conference on chemical education, at which Dr. 
R. C. Roberts, head of the department, presided. Dr. 
Neil E. Gordon gave the first address on “Chemical 
Edueation for Teaching and Research.” He told of 
the origin of the Division of Chemical Education and 
made a strong plea for cooperation between chemists 
as well as other scientists in developing educational 
methods and courses in chemistry. He also gave an 
intimate view of the work being done at the Johns 
Hopkins University in the selection and training of 
men for chemistry. 

“Chemical Education for Medicine’ was ably 
handled by Dr. Walter R. Bloor, associate dean of the 
school of medicine and dentistry of the University of 
Rochester. Dr. Bloor indicated the difficulties and 
intricacies of medical training and the demand for 
sound training in chemistry for the prospective medi- 
cal student. 

The closing address of the conference and the dedi- 
cation program was given by Dr. Edward R. Weid- 
lein, director of the Mellon Institute of Industrial 
Research, on “Chemical Education for Industry.” 
Dr. Weidlein pointed out the qualifications necessary 
for a successful career in industrial chemistry, giving 
intimate experiences in this connection at the insti- 
tute. He stressed the importance of better training 
in chemistry, a knowledge of economics, the ability to 
use the English language, a personality that gets 
along with people and last of all the necessity of hard, 
painstaking work. 

R. C. Roperts 
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POPULAR SCIENCE MONTHLY AWARD 


Dr. GrorceE H. dean and professor of 
pathology of the School of Medicine and Dentistry 
at the University of Rochester, and Dr. George R. 
Minot, professor of medicine in the Harvard Medical 
School, discoverers of the value of liver and liver 
extract as a treatment for pernicious anemia, formerly 
incurable, received on December 18 at a dinner at the 
University Club, New York, a $10,000 prize offered 
by Zhe Popular Science Monthly for “the current 
achievement in science of greatest benefit to the 
public.” The awards and gold medals were presented 
by Dr. Robert A. Millikan, chairman of the executive 
council of the California Institute of Technology, and 


responses were made by Dr. Minot and Dr. Whipple. 


Addresses were then made by Dr. Simon Flexner, 
director of the Laboratories of the Rockefeller Insti- 
tute for Medical Research, and by Dr. Millikan. Ae- 
cording to a press report Dr. Millikan said: 


Only that is of most potential value to the human 
race which represents a fundamental increase in human 
knowledge not only in one way but in many ways. Every 
bit of our material civilization to-day can be traced to 
the discarding by Galileo and Newton of the a priori 
method of approaching reality and substituting for it 
the method of empiric investigation. 

Until twelve years ago we lagged far behind other 
nations of the world in fundamental science. That wag 
inevitable as long as we focused our attention on the 
immediate application of science to some practical end. 
The foundation of the national research fellowships has 
put this country far ahead of what it was. Within the 
last twelve years our physics in the United States has 
leaped forward more than it had ever done in any pre- 
vious decade. 

The first thing is to see that the spirit of science 
should be kept strong and active. The second is to 
spread the gospel of science throughout the country. 
Our work to succeed must be brought before the atten- 
tion of the intelligent public in order that it might have 
a universal appeal. If it does not have a universal ap- 
peal, it will eventually fail. 

Dr. Millikan cited the Nobel prizes as an example of 
bringing the work of scientific research before the gen- 
eral public. The Popular Science Monthly awards, he 
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declared, were in the same category with the Nobe| 
prizes in that they will spread knowledge of what jg 
being done in laboratories among the public and will aqq 
stimulus to research in pure science, 


The committee of award consisted of: 


Dr. Frank B. Jewett, vice-president, American Tele. 
phone and Telegraph Company, chairman. 

Dr. C. G. Abbot, secretary, The Smithsonian Insti. 
tution. 

Dr. Samuel A. Brown, dean, New York University and 
Bellevue Hospital Medical College. 

Dr. George K. Burgess, director, U. 8. Bureau of 
Standards. 

Dr. William W. Campbell, president emeritus, Univer- 
sity of California; director emeritus, Lick Observatory, 

Dr. Harvey N. Davis, president, Stevens Institute of 
Technology. 

Dr. Arthur L. Day, director, Geophysical Laboratory, 
Carnegie Institution of Washington. 

Dr. E. E. Free, consulting engineer. 

Dr. Vernon Kellogg, permanent secretary, National 
Research Council. 

Charles F. Kettering, president and general director, 
Research Laboratories, General Motors Corporation. 

Dr. Arthur D. Little, president, Arthur D. Little, Inc., 
Chemists. 

Dean Collins P. Bliss, director, Popular Science Insti- 
tute, New York. 

Dr. John C. Merriam, president, Carnegie Institution 
of Washington. 

Dr. Robert A. Millikan, chairman, executive council, 
California Institute of Technology. 

Professor Henry Fairfield Osborn, president, The 
American Museum of Natural History. 

Dr. 8. W. Stratton, Massachusetts Institute of Tech- 
nology. 

Dr. Elihu Thomson, director, General Electric Research 
Laboratories (Lynn, Massachusetts). 

Dr. Edward R. Weidlein, director,’ Mellon Institute of 
Industrial Research. 

Henry H. Westinghouse, director, Westinghouse Elec- 
tric and Manufacturing Company. 

Dr. Albert E. White, director, department of engineer- 
ing research, University of Michigan. 

Dr. Willis R. Whitney, vice-president and director of 
research, General Electric Company. 

Orville Wright, scientist and inventor, 


SCIENTIFIC NOTES AND NEWS 


Tne American Association for the Advancement of 
Science and about forty associated societies will meet 
at Cleveland during the week beginning December 29. 
The number of Scrence for November 28 was a 
special issue containing the preliminary announce- 
ment of the meeting edited by the permanent secre- 
tary. Dr. Thomas Hunt Morgan will preside at the 
opening session, when Dr. Robert A. Millikan will 


give the address of the retiring president on “Atomic 
Disintegration and Atomic Synthesis.” 


Dr. AtBert A. MIcHELSON completed his seventy- 
eighth year on December 19, while engaged at Pasa- 
dena on the measurement of the velocity of light 
through a vacuum tube. 

Dr. James H. Breastep, of the University of Chi- 
eago, director of the Oriental Institute, has been 
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elected a corresponding member of the Institute of 
France. He succeeds to the place occupied by the late 
Sir Edward Maunde Thompson, for many years di- 
rector of the British Museum. 

Dr. Jacop professor of 
chemistry at Gottingen, formerly of Oslo, has been 
elected a member of the Gottingen Academy of Sci- 
ences. 

Dr. FurtwAnGuer, professor of mathe- 
maties at the University of Vienna, has been awarded 
the Ernst Albe memorial prize and medal of the Carl 
Zeiss Foundation. 

Tue gold Georg-Neumayer Medal of tiie Geograph- 
ical Society of Berlin has been conferred on Dr. Hugo 


Eckener. 

Dr. Cuaupius Re@aup, director of the Radium In- 
stitute and professor at the Pasteur Institute of Paris, 
has been created commander of the Legion of Honor. 


A Joun C. HemMeEter professorship of physiology 
will be established at the University of Maryland 
School of Medicine, in honor of Dr. Hemmeter, who 
was graduated from the University of Maryland in 
1884, and was appointed professor of physiology in 
1891 and of clinical medicine in 1903. He resigned in 
1922. Besides Dr. J. M. H. Rowland, dean of the 
school, the committee includes Dr. John Evans, secre- 
tary, and Drs. William J. Mayo, Julius Friedenwald, 
Randolph Winslow, J. M. T. Finney, Harry Adler, 
Robert P. Bay, William H. Smith, Thomas §. Cullen, 
H. A. B. Dunning, Arthur M. Shipley and Judge 
Walter I. Dawkins. 

At the annual meeting of the New York Academy 
of Sciences on December 15 the A. Cressy Morrison 
Prizes for 1930 were awarded to Professor H. von 
Zeipel, of the Astronomical Observatory at Upsala, for 
his paper entitled “The Evolution and Constitution of 
Stars”; to Dr. Ernst Gellhorn, of the University of 
Oregon, for his paper entitled “Permeability and 
Fatigue in Musele and its Bearing on the Problem 
of Ion Antagonism,” and to Dr. Douglas W. Johnson, 
professor of physiography at Columbia University, 
for his paper entitled “A Theory of Appalachian 
Evolution.” 


Orricers of the New York Academy of Sciences 
have been elected as follows: President, Clark Wiss- 
ler; Vice-presidents, Horace N. Coryell, Horace W. 
Stunkard, Frederick W. Hodge; Recording Secretary, 
Roy Waldo Miner; Corresponding Secretary, Horace 
W. Stunkard; Treasurer, George H. Sherwood. 


Dr. Cart Gurus, director of the Museum of An- 
thropology at the University of Michigan, was re- 
elected president of the Michigan-Indiana Museum 
Association at the convention held recently at South 
Bend, Indiana. 
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Dr. Georce D. LoupErBack, professor of geology, 
chairman of the department, and dean of the College 
of Letters and Sciences of the University of Cali- 
fornia, has been reelected president of the American 
Seismological Society. Dr. Perry Byerly, assistant 
professor of seismology and university seismologist, 
has been elected secretary. 


Dr. Nett E. Stevens, of the Bureau of Plant In- 
dustry, has been elected president of the Botanical 
Society of Washington. 


Dr. JUAN CARLOS Navarro, pediatrist, has been 
elected president of the Academy of Medicine of 
Buenos Aires. 


At the annual meeting of the Royal Society of 
Edinburgh Sir E. A. Sharpey-Schafer was elected 
president. The vice-presidents elected were Professor 
J. Graham Kerr, Professor W. Wright Smith, Pro- 
fessor F. G. Baily, Professor T. J. Jehu, Professor 
J. H. Ashworth and Dr. A. Logan Turner. 


Mr. W. L. Goss, who has been connected with the 
Bureau of Plant Industry since 1905, has accepted an 
appointment with the California State Department of 
Agriculture. Mr. Goss will be in charge of the seed 
work for the state, including direction of the coopera- 
tive seed laboratory at Sacramento. 


Mr. H. Hapuey, of the Bureau of Ento- 
mology, has been appointed to take charge of research 
on the Japanese beetle and Asiatic beetle at Moores- 
town, New Jersey. Mr. Hadley succeeds Loren B. 
Smith who resigned recently and comes to the bureau 
by transfer from the Plant Quarantine and Control 
Administration. Mr. L. H. Worthley, administrator 
in the field in the enforcement of the quarantine on 
account of the European corn borer, has taken over 
the field work of administering the Japanese beetle 
quarantine, of which Mr. Hadley has been in charge 
for two and a half years. 


Proressor Victor K. LaMer, of the department 
of chemistry, Columbia University, who is on sab- 
batical leave from the university where he has taught 
since 1919, will be visiting professor at Stanford 
University during the spring session of 1931. He wiil 
direet courses in physical chemistry and catalysis. 
Professor LaMer is a former chairman of the Organic 
Division of the American Chemical Society. 


Dr. Epmunp S. professor of psychology 
in the University of Oregon, has been granted leave 
of absence for the winter term of the present academic 
year, and has accepted a visiting professorship in the 
University of Chicago for that period. 


Dr. E. LeG. Troveuton, of the Australian Museum, 
Sydney, is visiting the United States. 
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Mr. C. P. Cuausen, of the Bureau of Entomology, 
who returned from Singapore to the United States 
late in September, left Washington on November 20 
for Cuba, where he will observe the progress of the 
experimental work on the infestation of black flies 
with the parasites he brought over from the Malay 
Peninsula. Mr. Clausen will take some of the black 
flies from Cuba to Singapore, infest them with para- 
sites, and send them back to Cuba. 


Dr. LarayeTtE B. MeEnpEL, Sterling professor of 
physiological chemistry in Yale University, gave an 
illustrated lecture at Wellesley College on December 
3, and before the Rhode Island Section of the Amer- 
ican Chemical Association at Providence on December 
11 on “Fat Formation in Relation to Diet.” 


Dr. George E. Nicwous, professor of botany at 
Yale University, delivered an illustrated lecture en- 
titled “North American Arctic-Alpine Plants” at the 
Seience Club of the Connecticut College for Women 
on December 12. 


Dr. M. H. Souns, associate professor of bacteriol- 
ogy at the University of Michigan Medical School, 
gave an address on the first International Congress of 
Microbiology, held at the Pasteur Institute, Paris, 
from July 20 to 25, before the Biological Society of 
Purdue University on December 11. Dr. Soule was a 
member of the national committe of the congress. 


On November 24, 1930, Dr. Michel Weinberg, pro- 
fessor of bacteriology and chief of the laboratory 
service of the Pasteur Institute, Paris, gave an illus- 
trated lecture before the faculty and students of the 
University of Colorado School of Medicine at Denver 
on “The Réle of the Anaerobic Bacteria in Human 
Pathology.” On November 25, Dr. Weinberg lectured 
before the Denver City and County Medical Society 
on “The Serotherapy of Medical and Surgical Infee- 
tions Caused by Anaerobic Bacteria.” 


Dr. W. Stewart DvuKE-EupeEr, of London, gave 
two leetures under the auspices of the Howe Labora- 
tory of Ophthalmology on “Recent Work on the 
Metabolism of the Eye” at the Harvard Medical 
School on December 15 and 17. The first lecture was 
entitled “Physiological Aspects” and the second “Clin- 
ical Aspects.” 

Recent speakers before the Geological Society of 
Northwestern University, with the titles of their ad- 
dresses, are: Dr. G. R. Mansfield, U. 8. Geological 
Survey, “New Discoveries in Geologic Structure”; Dr. 
David White, U. S. National Museum and Geological 
Survey, “Stratigraphic Problems of the Permo-Car- 
boniferous”; Dr. Margaret Fuller Boos, U. 8. Na- 
tional Park Service, “Geology of the Bryce Canyon 
Region”; Mr. Earl A. Trager, Skelly Oil Corp., “Sub- 
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surface Correlation in the Mid-Continent Field”; py 
G. F. Loughlin, U. S. Geological Survey, “What is an 
Economic Geologist?” ; Dr. Douglas W. Johnson, Co. 
lumbia University, “Significance of the Low Shore 
Terraces”; Mr. King Hubbert, University of Chicago 
and Columbia University, “Isostasy.” 


THE North Jersey Section of the American Chem. 
ical Society will meet at the Hotel Winfield Scott, 
Elizabeth, New Jersey, at 7:45 p. m., on Monday, 
January 12. Dr. Saul Dushman will address the see. 
tion on “The New Mechanics in Relation to Chem- 
istry.” An informal dinner at 6:30 p. m. will pre 
cede the meeting. 


THE Committee on Scientific Research of the Amer- 
ican Medical Association invites applications for 
grants of money to aid in research on problems bear- 
ing more or less directly on clinical medicine. Prefer- 
ence is given to requests for moderate amounts to 
meet specific needs. For application forms, please 
address the committee at 535 North Dearborn Street, 
Chicago, Illinois. 


A NEw laboratory of the Rockefeller Institute for 
Medical Research is ready for occupancy this month. 
It stands on a high, stony bluff overlooking the East 
River and extends from 67th to 68th Streets. The 
building is seven stories in height with two basement 
levels, and has a cubage of about 1,500,000 feet. Con- 
nected with the laboratory is a wing of four stories 
for animals, which in turn connects through an addi- 
tional new low animal unit of four stories with the 
main animal house which is six stories in height. 


BUILDING will be started on the Benjamin Franklin 
Memorial and Franklin Institute Museum at Phila- 
delphia in a few weeks, according to an announcement 
made by Mr. Cyrus H. K. Curtis, president of the 
Benjamin Franklin Memorial, Ine., who was host at 
a dinner given recently to 2,200 people who took part 
in the campaign to raise funds for the institution. 
John T. Windrim is preparing the plans. Subserip- 
tions amounted to $5,060,809, in addition to $2,500,- 
000 provided by the Franklin Institute for endow- 
ment. The central exhibition hall of the new building 
will be named the “Cyrus Herman Kotzschmar Curtis 
Hall” and the scientifie library will be named in honor 
of former Senator George Wharton Pepper, chairman 


of the financial campaign. 


A Bequest of $100,000 is made to Western Reserve 
University in the will of the late Dr. George Clark 
Russell. 


A RHODODENDRON collection, said to be the finest in 
the United States, has been presented to the Univer- 
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sity of California by a group of donors. The collee- 
tion contains 10,000 specimens, more than half of 
which are of especial interest. The collection was 
purchased from Messrs. Carl H. Andries and M. Jon- 
geneel, who had propagated the plants at their nur- 
sery at Aptos, near Santa Cruz. Mr. Andries has 
been appointed superintendent of the Botanical Gar- 


den and rhododendron expert. 


Tue Mexican scientific society “Antonio Alzate” 
(founded in 1884) by virtue of a resolution passed by 
the President of the Republie and the Department of 
Public Instruction has been constituted as the Na- 
tional Academy of Sciences, under the title of Aca- 
demia Nacional de Ciencias Antonio Alzate and was 
inaugurated on December 9. Its offices and library 
have been established in the new building that the 
Federal Government has granted to it at Justo Sierra 
Street, No. 19. The president of the academy is Al- 
berto Maria Carrefo, and the permanent secretary 
Rafael Aguilar y Santillan. 


Dr. Epwarp R. WEIDLEIN, director of the Mellon 
Institute of Industrial Research, has announced that 
the institution has lately begun a broad investigation 
into possible industrial uses for raw and refined 
sugar. The research will be carried on by a multiple 
industrial fellowship that will be sustained by The 
Sugar Institute, Inc., of New York, an organization 
that represents the cane sugar refiners of the United 
States. The comprehensive program of investigation 
will be supervised by Dr. George D. Beal, assistant 
director of the Mellon Institute, and by Dr. Gerald 
J. Cox, senior industrial fellow. They and the scien- 
tific investigators who will be under their direction in 
endeavoring to find and to develop uses for sugar in 
various industries will have the close advisory collab- 
oration of Dr. Leonard H. Cretcher, the sugar special- 
ist who is the head of the Department of Research in 
Pure Chemistry. According to Dr. Weidlein, various 
studies made by private research workers have already 
indicated results of industrial promise; these findings 
will be carefully studied in the laboratories of Mellon 
Institute. Most of these proposals relate to applica- 
tions for sugar in such technologie practises as wood 
preservation, textile finishing, and the manufacture of 
adhesives. Sugar is thought to merit searching inves- 
tigation as a basic raw material for employment in 
various branches of chemical industry. Four chem- 
ists, headed by Dr. Cox, have begun the initial scien- 
tific research of the industrial fellowship. Additions 
will be made to this staff, as needed, from time to time. 


The Official Record of the U. S. Department of 
Agriculture reports that an investigation which, if 
successful, will lead to the commercial propagation of 
certain species of flies to be used by the medical pro- 
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fession in treating wounds and inflamed bones is 
under way in the Bureau of Entomology. This new 
treatment is the outgrowth of an accidental discovery 
by Dr. William S. Baer, clinical professor at the 
Johns Hopkins University. While serving at the 
front in the war, Dr. Baer was greatly interested in 
the remarkable healing of the wounds of two soldiers 
who had been brought in after lying for seven days 
on the battle field. The wounds were heavily infested 


with fly larvae. About eight years later Dr. Baer tried 


the larval treatment on a few of his patients who were 
suffering from osteomyelitis. Since then nearly 300 
patients have been’ treated in this way. All the chil- 
dren and four out of five of the adults recovered, the 
cure usually being effected within six weeks. The suc- 
cess of Dr. Baer’s experiments and the large number 
of eases to which this treatment is adapted have ere- 
ated a demand for larvae. The department entomolo- 
gists are interested in accurate identification of the 
flies, in methods for their propagation in large num- 
bers, and in methods of producing enough larvae in 
suitable condition for the surgeon. 


Ir has been decided that the British Photographic 
Research Association should go into voluntary liqui- 
dation. This decision, according to the London Times, 
has been reached in full accord between the Depart- 
ment of Scientific and Industrial Research and the 
manufacturer members of the association. Two main 
factors have necessitated this decision. The first is 
that important changes have taken place in the organ- 
ization of the industry itself; manufacturing interests 
have been consolidated, and as a result the number 
of separate firms interested in the work of the asso- 
ciation has been considerably reduced. The second 
factor is a very marked increase in the research work 
carried out in the laboratories of the manufacturing 
firms themselves. This widening of the outlook of 
the industry with regard to research is one of the 
results which it was hoped the research association 
would achieve. In a statement announcing the dis- 
solution of the association acknowledgment is made 
of the valuable assistance and encouragement given 
by the Department of Scientific and Industrial Re- 
search, and grateful thanks are given to the director 
of research, Dr. T. Slater Price, who, assisted by a 
loyal staff, has throughout his period of office so ably 
and efficiently served the association. 

THE registrar-general’s statistical review for 1929, 
recently published, shows, according to a summary 
in the Journal of the American Medical Association, 
that the estimated population of Great Britain and 
Ireland was 48,684,000, compared with 48,574,000 in 
1928, an increase of 110,000, or 0.23 per cent. 
Taking the constituent parts of the British Isles 
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separately, there was an increase in England and 


_ Wales and a decrease in Scotland and the Irish Free 


State. The estimated population of England and 
Wales in 1929 was 39,607,000, against 39,482,000 in 
1928, an increase of 125,000, or 0.32 per cent. For 
Scotland the figures are 4,884,000 and 4,893,000, a 
decrease of 9,000, or 0.18 per cent.; for the Irish 
Free State 2,943,000 and 2,949,000, a decrease of 
6,000, dr 0.2 per cent. The marriage rate for En- 
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gland and Wales during 1928 was 15.8 per thousanq 
living and was the highest since 1921. The number 
of divorces was 3,396 against 4,018 in 1928, a decrease 
of 15.5 per cent. The birth rate was 16.3 per thon. 
sand of population, against 16.7 in 1928, thus eon. 
tinuing the steady fall of recent years. The propor. 
tion of male to female births was 1,043 to 1,000, g 
close approximation to that in recent and prewar 


years. 


DISCUSSION 


AN INTERNATIONAL BOTANICAL ADDRESS 
BOOK 

Av the final plenary meeting of the Fifth Interna- 
tional Botanical Congress, Cambridge, England, 
August 23, 1930, it was unanimously resolved that 
an international address book of botanists should be 
prepared and published. A committee consisting of 
Professor L. Diels, director of the Botanic Gardens, 
Berlin-Dahlem, Dr. E. D. Merrill, director of the 
New York Botanical Garden, and Dr. T. F. Chipp, 
assistant director of the Royal Botanic Gardens, Kew, 
England, was appointed to consummate the project. 

The last publication of its kind, Dorfler’s “Botan- 


_ iker Addressbuch,” was published in 1909; the need 


of an up-to-date publication has been increasingly 


‘felt in late years, with the rapid growth of botanical 


science and the necessity for more genera] communi- 
cation and cooperation among botanists in different 


parts of the world. 
At meetings of the committee held in London on 


August 25 and September 4, 1930, it was agreed that: 


(1) The address book should follow the general 
scheme of Dorfler, but the countries to be arranged 
alphabetically with a supplementary index by continents. 

(2) The sections under each country should comprise 
a list of institutions and societies, and a list of bota- 
nists, with their surnames and initials, professional 
qualifications, offices, addresses and the special field of 
interest of each individual. 

(3) Entries should be made in the language of each 
country in Roman characters. 

(4) In applied subjects, such as forestry, agriculture 
and bacteriology, only those working in the botanical 


aspects of the subject should be included. 


(5) The final compilation of data should be done at 
Kew. 


It was tentatively decided that April 1, 1931, or a 
later date, if necessary, would be the date for closing 
the entries. 

The committee realized that if the project was to 
be successfully consummated, the assistance of bota- 
nists in each country would be necessary. Accord- 
ingly, each member of the committee undertook the 


responsibility of collecting and collating the necessary 
data from the various parts of the world. Professor 
Diels accepted Central and Eastern Europe, U. §, 
S. R. and most of South America; Dr. Merrill, the 
whole of North America, the West Indies, other than 
the British colonies, Colombia, Ecuador, British, 
French and Dutch Guiana, Venezuela, Paraguay, all 
of Polynesia, and the Philippines, and Dr. Chipp the 
rest of the world. 

Dorfler’s address book had about 12,500 entries. 
It is estimated that a comprehensive new address 
book will contain in excess of 20,000 entries. To 
make it reasonably complete the cooperation of 
botanists everywhere is desired. If individuals within 
the areas assigned to me and who desire their names 
to appear in the new botanical address book will send 
me a post card giving the data required, I will see 
that these data are properly compiled and trans- 
mitted to the central office at Kew. What is needed 
in each ease is the name and initials of the individual, 
his or her address, degrees and titles, position and 
special field of interest. About ninety collaborators 
have been selected and asked to compile data for 
specific areas, covering institutions and societies as 
well as individual names and addresses. Names of 
many individuals who should appear in the new ad- 
dress book will doubtless be overlooked, hence this 
appeal to individual botanists everywhere. Please 
compile the data required on an ordinary post card, 
in typewriting if possible, and send it to the under- 
signed; all such supplementary data will be collated 
with those supplied by the selected collaborators, 
before transmission to Dr. Chipp at Kew. 


E. D. 


New York BOTANICAL GARDEN, 
Bronx Park, New York 


THE WHALING SITUATION 
Durinc the past two years the writer has been in- 
terested in collecting statistical matter relative to 
present-day whaling. In a presentation of this sub- 
ject in the January, 1930, number of the Bulletin of 
the New York Zoological Society, he introduced sta- 
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tisties showing the annual world catch as exceeding 
20,000 whales. There were no returns then available 
of later date than 1928. 

We are now in possession of statistics on whaling 
in all parts of the world for the season 1928-1929, 
showing a catch of 27,566 whales, yielding 1,867,848 
barrels of oil. The composition of this catch was: 
blue whale 13,650, finback 9,132, sperm whale 1,761, 
sei whale 1,549, humpback 304, other whales 1,170. 
The species taken in greatest number is the blue 
whale, constituting nearly half of the total catch. To 
the above world catch may be added a few gray, 
beaked, bottle-nosed right and other whales now sel- 
dom found. The equipment employed in world whal- 
ing during the 1928-29 season was 25 shore stations, 
30 floating factories and 237 killing boats attached to 
stations and factory steamers. 

Norwegian whaling in all seas is far in the lead, 
with a catch of 14,996 whales. British whalers took 
8,230 whales. The United States, once leader ir. the 
industry, does not figure, as the limited amount of 
whaling off our west coast and at Alaska shore stations 
is under Norwegian auspices, as is also that of British 
Columbia. 

Mr. Takahashi, of the Marine Products Compuny 
of Tokyo, has supplied certain details respecting 
whaling in Japanese waters: The gray whale formerly 
rather common there is now rare, only six having been 
taken in 1928. Whales being used extensively for 
human food in Japan, the yield of oil for that coun- 
try is not included in the above world total of prod- 
ucts, 

Other countries engaged in whaling in addition to 
those already mentioned are Denmark and Argentina, 
with a total of 1,770 whales. Shore whaling stations 
in South Africa and on islands in the Antarctic are 
operated by both Norwegian and British companies. 
At the present time whaling is conducted chiefly in 
Antarctic waters, where the annual catch of whales is 
on the increase. The whaling industry in northern 
waters is declining. 

There has been an increase in the number of float- 
ing factories operating in the Antarctic, where the 
fleet is assembling for the Antarctic summer season. 
It seems probable that with increased equipment the 
total catch of whales for the 1930-1931 season will 
exceed that of any season so far recorded. 

C. H. TowNsEND 

New York Aquarium, 

DEcEMBER 18, 1930 


A SEQUOIA FOREST OF TERTIARY AGE ON 
ST. LAWRENCE ISLAND 


THE recent discovery of the fossil foliage, cones 
and wood of Sequoia on St. Lawrence Island, in the 
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Bering Sea, is of exceptional interest from the stand- 
point of the Tertiary distribution of this genus, and 
the geographie conditions under which it formerly 
lived. 

Several references in the literature to the oceur- 
rence of fossil Sequoia on St. Lawrence Island have 
not been substantiated up to this time by actual speci- 
mens, so far as known to the writer. With the hope 
of securing material evidence of the occurrence, a re- 
quest was made last May to Dr. Henry B. Collins, Jr., 
of the Smithsonian Institution, that he collect any 
fossil plants encountered during his ethnological in- 
vestigations there. With the assistance of Captain 
Edward D. Jones, of the Coast Guard cutter North- 
land, Dr. Collins visited the locality near the west end 
of the island on August 14, and collected the speci- 
mens which are the basis of this record. Writing to 
me from Nome on August 20, Dr. Collins makes the 


following statement: 


I have just returned from St. Lawrence Island where 
I took occasion to look up the fossil plants mentioned in 
your letter of May 2. From the Eskimos I learned the 
location of the place they occurred (15 miles east of the 
N.W. end of the Island), and when the Northland came 
for me we stopped for a few hours and made a collection. 
Captain Jones was much interested, for which we may 
both be grateful, for it would have been difficult to reach 
the place except with the ship. Along a high bank bor- 
dering a lake, outcrops of coal were visible, and assc- 
ciated with these, slides of reddish slate in small blocks. 
These were very rich in fossil plants. Captain Jones is 
bringing you what I hope will be an adequate sample, 
almost one hundred pounds of the rock slabs. 


When the Northland reached Oakland on Noveiber 
23, Captain Jones turned over this collection to me. 
It comprises some twenty-five slabs bearing abundant 
impressions of the leafy twigs of Sequoia langsdorfii,* 
with a few Sequoia cones and the impressions of 
several broad-leafed species. There are also some 
specimens of fossil wood, all apparently of Sequoia, 
which indicate that the trees represented were of a 
size comparable to the living redwood, Sequoia sem- 
pervirens. The broad-leafed species include a species 
of poplar, probably Populus richardsoni, and what 
appear to be species of sycamore and alder. In ad- 
dition to these slabs, all of which are a dense gray 
shale, Captain Jones brought me a small piece of 
light-colored voleanie tuff bearing impressions of 
Sequoia leaves, which was picked up elsewhere on 
the island by a native. It is lithologically similar to 
the matrix in which abundant fossil Sequoias have 

1 This species is not readily distinguished from ‘he liv- 


ing redwood, S. sempervirens, but is considered as dis- 
tinct because of its geologic antiquity. 
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been collected in the John Day Basin and elsewhere 
in western America. 
of this specimen may result in the discovery of many 
other species which are the common Tertiary asso- 
ciates of the Sequoia. 

The occurrence of this genus on St. Lawrence 
island during the Tertiary is highly significant in the 
hght of its distribution elsewhere in the north Pacific 
region during that period. It is of wide extent in 
North America from California and Colorado north 
to Alaska, and is commonly associated in the fossil 
record with the Tertiary equivalents of most of the 
species now living in the Coast Redwood forest and 
in the Bigtree groves of the Sierra Nevada, in Cali- 
fornia. In Asia Sequoia langsdorfii and many of its 
American fossil associates are found in Manchuria 
and Siberia. St. Lawrence Island, at 634° north lati- 
tude, lies approximately 40 miles from the nearest 
shore of Asia and 100 miles from the Seward Penin- 
sula in North America. 

A study of the distribution of the modern redwood 
along the California Coast indicates that its migra- 
tion over a salt-water barrier is seldom if ever 
achieved. There are no known eases of the occur- 
rence of redwoods on the islands adjacent to the main 
land oceupied by the Redwood Belt. This is due 
partly to the fact that the redwood is largely re- 
stricted to valleys protected from the wind, where 
rich soil and constant climatic conditions are in 
marked contrast with those of the shore habitat. It 
is also due to the difficulty of cone distribution; the 
green cones are so heavy that they do not float; by 
the time they have dried out and become buoyant, 
the seeds have been shed. One of the common tests 
for viability of redwood seeds is to place them in 
water, the viable seeds sinking. While there is no 
reason to believe that redwood seeds would lose their 
viability through exposure to salt water for a few 
days, it is difficult to reconstruct conditions under 
which they would be floated either before or after 
being shed from the cones. The possibility must be 
considered that a trunk, with a cone-bearing branch 
attached, might have floated across the 40 miles of 
water from the mainland of Asia to St. Lawrence 
Island during the Tertiary, have seeded the island as 
a result of being dragged up into a valley suitable 
for the growth of redwood trees, and have made 
possible subsequently the journey of another cone- 
bearing log over the 100-mile stretch of water to 
North America; or that the journey may have been 
made in the reverse direction. On the basis of prob- 
abilities such a means of migration seems much less 
likely than that St. Lawrence Island represents the 
remnant of a land bridge which connected Asia with 
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North America—a bridge over which the redwood 
forest was essentially continuous during at least the 
first half of the Tertiary, and across which not only 
land plants but land animals were able to migrate 
from one continent to another. The similarity of the 
life, both fossil and living, of the two continents lends 
much weight to this interpretation of the Tertiary 
Sequoia forest of St. Lawrence Island. 


W. CHANEY 
CARNEGIE INSTITUTION OF WASHINGTON 
UNIVERSITY OF CALIFORNIA 


THE DESCRIPTION AND FIGURING OF IM- 
PERFECT FOSSILS 

In 1845 the Rev. P. B. Brodie published a work 
with many illustrations on the insects of the Mesozvic 
rocks of England. There were no formal descriptions 
of genera or species, but Brodie considered 32 of the 
species sufficiently well preserved to deserve names. 
In 1856, without seeing the specimens, Giebel pro- 
vided names for 67 others, and much later Handlirsch 
proposed a number of genera and named 22 other 
Brodie figures. In one ease a figure received a generic 
and specific name, and being inaccurately copied the 
copy got another generic and specific designation! 
The general result is that our catalogues of fossil in- 
sects are encumbered with numerous names which rep- 
resent nothing which can be precisely identified. The 
example cited is only one of many coming down to 
modern times. 

It is undoubtedly true that on occasion new 
knowledge or more critical judgment may justify the 
naming of a fossil first left nameless. But on the 
whole, if the original author does not eare to give a 
name, the chances are that none is desirable. As it 
is impossible to prevent the naming of such figures 
or descriptions, it appears desirable to urge paleon- 
tologists to refrain from describing or figuring fossils 
they do not think deserve a name. 

I had some correspondence with an eminent paleon- 
tologist on this subject and he was unable to support 
this conclusion. He urged, with reason, that it was 
often of importance to indicate the presence of a 
family or genus, though the species could not be deter- 
mined. But it seems to me that in all such cases it 
would suffice to state the fact of occurrence without 
giving details or figures which could be made the basis 


of a new name. T. D. A. CockERELL 
UNIVERSITY OF COLORADO 


NAMES AND AMBIGUITY 
OccASIONALLY the technique of scientific writing 
may be improved by lessons from the technique of 
journalism. 


= 
¥ 
vy 
a 
> 
we 
7 
4 
> 
? 
- 


DecEMBER 26, 1930] 


Except in most exceptional cireumstances, such as 
the progressing death list of a disaster, the modern 
newspaper insists upon the full name and initials of 
the news personalities whose doings or statements it 
reports. 

In scientific articles, addresses, reviews and reports 
it is common practice to refer to scientific colleagues 
by their last name only. This is particularly the case 
abroad, especially in France. When scientists were 
few this practice may have been satisfactory, but, with 
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the growing multiplicity of research and its numerous 
practitioners, a single last name citation is often 
ambiguous. 

It is not yet necessary to follow the practice of the 
Library of Congress on its catalogue cards and give 
the date of birth as well as the full name, but even 
that practice in some cases would improve our his- 
torical horizon. 

Watson Davis 

ScIENCE SERVICE 


SPECIAL CORRESPONDENCE 


COOPERATIVE GEOLOGIC RESEARCH NEAR 
RED LODGE, MONTANA 

Resvuts of large scientific interest and possibly of 
very considerable practical importance have been 
yielded by the work of the geological investigators 
who operated during the past summer in the region 
near Red Lodge, Montana—that is to say, along the 
northeastern border of the Yellowstone Park or Bear- 
tooth plateau. Announcement has already been made 
of the discovery by Professor Edward Sampson, of 
Princeton, of the similarity in origin of the chromite 
deposits of the Beartooth area to those of South 
Africa—heretofore believed to be unique, and also 
of the finding near Red Lodge of dinosaur egg frag- 
ments by Dr. G. L. Jepsen and E. J. Moles, of the 
Princeton Scott Fund Expedition. These fossils are 
the first of their kind obtained in North America, and 
rendered doubly interesting because of recent paleon- 
tological prominence given to this region by the dis- 
covery of many primitive mammals by Dr. J. C. F. 
Siegfriedt. A tooth of one of these mammals was 
pictured and described in the Literary Digest as pos- 
sibly belonging to the oldest known form in man’s 
ancestral line. 

An informal preliminary report on the party’s 
study of the great fracture systems in the earth’s 
crust limiting the eastern border of the Yellowstone- 
Beartooth plateau has been made by Dr. E. L. Perry, 
of Williams College, and Professor Erling Dorf, of 
Princeton, has also presented a similar statement 
regarding the very perfect’ fossil floras which had been 
located by Dr. Siegfriedt in beds just below those 
yielding mammal remains at the Eagle Coal Mine. 

The problems of the physical geography and physi- 
ography of the region—already partially studied by 
Dr. Arthur Bevan (now state geologist of Virginia) 
and by Dr. W. C. Alden, of the U. S. Geological Sur- 
vey—were further studied last summer by Professor 
Nevin M. Fenneman, head of the department of 


geology and geography of the University of Cincin- 
nati and formerly chairman of the division of geology 
and geography of the National Research Council, and 
a report is being prepared by Professor Fenneman 
covering his findings. A detailed map of the river- 
terrace system around Red Lodge has also been pre- 
pared by J. H. Breasted, Jr., a Princeton under- 
graduate. Reports covering special phases of the 
chromite deposits are being worked on by E. B. Cart- 
mell, of Yale, and by J. S. Vhay and J. W. Peoples, 
of Princeton, and the voleanic and intrusive rocks of 
an area near the Valley Ranch southwest of Cody, 
Wyoming, are also being studied by J. T. Rouse. 

The splendidly exposed sections of marine Cam- 
brian strata now exposed along the mountain uplift 
were examined during the summer by Dr. C. E. Res- 
ser, of the U. 8. National Museum, and by Dr. Endo, 
of Mancburia—Dr. Resser’s work being in continua- 
tion of his comprehensive studies of the Cambrian 
of the west which he began as assistant to Dr. Charles 
D. Waleott, late secretary of the Smithsonian Insti- 
tution. Professor Dorf and Gordon K. Bell, Jr., of 
Columbia University, also made a reconnaissance 
study of the Cambrian, Ordovician and Devonian 
beds exposed in Beartooth Butte on top of the pla- 
teau, and 8,000 feet of Cretaceous-Eocene sandstone 
and shale beds exposed between the Dry Creek oil 
and gas field and the Bear Creek coal mines and 
fossil mammal locality were measured by W. C. 
Keith, Jr., and G. B. Hulett, of Princeton, as a basis 
for structural work and as a background for paleonto- 
logie interpretations. 

Cooperative relations in support of effective, scien- 
tifie research—both within and without the State of 
Montana—have been most gratifying and cordial. 
The Northern Pacitie Railway has cooperated most 
helpfully. Governor J. T. Erickson, of Montana, © 
tendered the assistance of his administration to the 
party; the officials of the state university, school of 
mines and Eastern Montana Normal School joined in| 
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planning the work, and the Moniana Association, the 
Billings Commercial Club and the research commit- 
tee specially appointed by Red Lodge are aiding in 
arranging for future work. Through Dr. Francis A. 
Thomson, director of the Montana Bureau of Mines 
and Geology, the cooperation of the U. S. Geological 
Survey and the U. S. Army has been secured, respec- 
tively, for the topographic mapping and airplane 
photography of the region to be studied, and the 
U. S. Coast and Geodetic Survey has promised to 
extend its chain of gravity stations eastward from 
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Yellowstone Park across this newly mapped area in 
order to ascertain how the geological and geophysical 
evidence indicative of the origin of mountain uplift 
may be harmonized. 

Inquiries have been received from Wyoming sources 
as to the possibility of the work being extended south- 
ward into the Cody territory, and this possibility is 
under consideration at the present time. 

W. T. THom, Jr. 
Ricuarp M. Fieip 
PRINCETON UNIVERSITY 


SCIENTIFIC BOOKS 


A History of Science and its Relations with Philoso- 
phy and Religion. By Wriuu1am Ceci, DAMPIER 
DaMPiER-WHETHAM. Cambridge, at the University 
Press. xxii+ 514 pp., 14 figs. in text. 1929. Price 
18s. 


To survey the universe from the electron and the 
cosmie ray to the gene and conditioned reflexes is an 
intellectual labor truly Herculean in its order of mag- 
nitude. But to trace, coordinate and place in their 
most significant relations man’s ever-changing and his 
so recently greatly enlarged concepts of nature and 
the discoveries from which they have sprung is a task 
for which no ancient galaxy of gods has an appro- 
priate prototype. It is Einsteinian in its proportions. 
The author of this “History of Science” has attempted 
this survey and analysis, chiefly, he tells us, for his 
own satisfaction and amusement, but certainly for the 
intellectual orientation of all who seek in the past an 
interpretation of this our own era of achievement 
and of change. 

This is more than a history of the sciences or of 
science. Its central theme seems to be man’s con- 
tinuing efforts to understand and interpret nature and 
the interaction of his concepts thus derived with 
philosophy and religion 


Till out of chaos comes in sight 
Clear fragments of a Whole; 

Man learning Nature’s ways aright, 
Obeying, can control. 


To our historian science is more than natural science. 
It is the ordered knowledge of natural phenomena 
and also the rational study of the relations between 
the concepts in which those phenomena are expressed. 
Philosophy may protest the encroachment. 

The work falls into ten chapters. The first four 
proceed chronologically through the science of the 
ancient world, the Middle Ages, the Renaissance and 
the Newtonian Epoch. Thenceforward the treatment 
separates the physical from the biological sciences, 


and segregates the interrelation of science and philoso- 
phy. Chapters V and IX treat of nineteenth century 
physies and the new era in physics, respectively. 
Chapters VI and VIII are concerned with nineteenth 
century biology and recent development in biology 
and anthropology. Chapters VII and X give the 
syntheses of nineteenth century science and philoso- 
phy and scientific philosophy and its outlook. 

This is no place to construe the argument, much 
less to criticize the selection or the treatment of the 
material; both have the horizon and the élan to be 
expected from a scion of the illustrious explorer. 
The style is lucid, foreeful and vigorous. The treat- 
ment is comprehensive, judicious and eminently free 
from bias. The aim is clearly synthetic throughout, 
and to this end the presentation of the separate scien- 
tific fields and of biographical aspects is quite sub- 
ordinated. 

Priority in formulation of an idea or in discovery 
does not seriously embarrass our historian. “In 
science ‘being right is no excuse whatever for holding 
an opinion which has not been based on an adequate 
consideration of the facts involved in it.’ ” 

Noteworthy in this survey is the selection and treat- 
ment of significant figures in the onward march of 
ideas: to alphabetize a few, Aquinas, Aristotle, Fran- 
cis and Roger Bacon, Bateson, Bergson, Bishop 
Berkeley, Bernard, Berzelius, Bohr, Boltzmann, Boyle, 
Burt, Copernicus, Crookes, Darwin, Demoeritus, Ed- 
dington, Einstein, Foster, Galen, Galileo, Gauss, 
Haeckel, Helmholtz, Van’t Hoff, Hume, Huxley, 
Huygens, Jeans, Kant, Kelvin, Kepler, Laplace, 
Lavoisier, Leibnitz, Leonardo da Vinci, Liebig, Lucre- 
tius, Lyell, Maxwell, Mendel, Mill, Millikan, Newton, 
Pasteur, Plato, Russell, B., Rutherford, Sarton, 
Singer, Thomson, J. J., Thomson, W., Voltaire, de 
Vries and Whitehead. 

In a treatise of the scope of this work some deflec- 
tions of emphasis and preference in selection result 
inevitably from propinquity and limitations in con- 
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tact. One has a feeling that the group is a little 
firmer in the physical than in the biological sciences. 
In the latter the outlook is quite Batesonian. The 
historical perspective might well have ineluded L. 
Agassiz, and more emphasis given to the work of 
Franklin and Willard Gibbs. One iooks in vain for 
Kircher, the reputed discoverer of bacteria. But one 
volume can not be an encyclopedia. 

This “History of Science” is in sharp contrast with 
the work of. professional historians who weave their 
interpretations out of the impermanent threads of 
war, polities or economies. It is an intellectual chal- 
lenge, though by no means written as such, to all 
other interpretations of the past, and a most con- 
vincing and stimulating revelation of the foundations 
of this age of material and intellectual achievement. 

It should be read and reread by those responsible 
for the formulation and conduct of all forward-look- 
ing educational policies in our universities. It may 
be illuminating to those advocates of culture who have 
regarded science as mere technique, and to pietists 
who fear its materialistic devastations. 


CHARLES A. Kororp 
UNIVERSITY OF CALIFORNIA 


Comets. By CuHarues P. Outvier. The Williams and 
Wilkins Company, Baltimore, 1930, pp. 246, illus- 
trated. Price $3.50. 


ProFressor OLIvieER wrote this book as a sequel to 
his “Meteors” with the purpose of supplying “a book 
of moderate size . . . useful to the astronomer who 
does not specialize in the subject, as well as to the 
average intelligent reader.” 

There is no doubt that the author succeeded in this. 
The book is well written and well printed. It fills a 
gap in modern astronomical literature, especially so 
as Chambers’ “The Story of the Comets” is now 
somewhat obsolete. 

The author selected several topics for his book. 
After chapters on the history of comets and general 
facts about comets follows a discussion of cometary 
groups, families, tails and spectra, chapters on sev- 
eral individual comets, connection of comets and 
meteors, collision of comets with the Earth and the 
origin of comets. In the last chapter the author gives 
his views on the origin of comets, and the appendix 
contains elementary notions from the theory of or- 
bits. 

The desire to avoid mathematics is probably re- 
sponsible for the absence of a discussion of such im- 
portant questions as the motion of matter in the 
heads and in the tails of comets, radiation pressure 
of the Sun and the luminosity of comets. However, 
no serious study of comets can avoid these topics, 
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and the author frequently uses the terminology of 
the theory of comets without explaining it. The re- 
sult is that in some few places the book will be hardly 
understandable even to an “intelligent reader.” In 
the chapter on the “Spectra of Comets,” for instance, 
such arbitrary notation as CNIV (cyanogen band 
13883), or the “third negative group of carbon” is 
mentioned without an explanation. Fluorescence and 
resonance phenomena are referred to, but the exact 
meaning of both is left for the reader to find out. 

Some inaccuracies are unfortunately present in this 
book. On page 80 the wave-lengths of the Swan 
bands are given AA5630, 5166, 4719 instead of the 
correct values 445635, 5165, 4737 for the brightest 
heads. The author does not explain that the ang- 
strom is used here as the unit. On page 184 the wave- 
lengths of a band are given “from 4620 to A700,” 
again without mentioning that py is the unit. Indeed, 
no effort was apparently made to reduce all data to 
the same units. On many pages miles and kilometers 
are side by side. Some comets are denoted by Roman 
numerals according to the time of their perihelion 
passage; others by letters, according to the order of 
their discovery. 

A misstatement occurs on page 184. The author 
says about Comet 1910a, “The several preliminary or- 
bits published differed widely from one another. As 
an example the first three gave the inclination 62°, 
85° and 57°, respectively. A correct orbit finally 
gave it as 139°, entirely reversing even the direction 
of motion! . . . No decided deviation from a pa- 
rabola could be found.” The reader might possibly 
infer that something went wrong with the computa- 
tions, or that the comet was not observed accurately 
enough. However, this was the classical ease of a 
triple solution, and the definitive orbit by Simas gave 
an indication of ellipticity. 

On page 42, referring apparently to one of the 
famous “Schmidt’s Clouds” in Comet 1882 II, the 
author says, “Its orbit proved tobe quite similar to 
that of the main comet.” On the contrary, Bredichin 
and others showed that the clouds moved under ap- 
preciable repulsive force of the Sun. The comet it- 
self is denoted by the author as 1882 III, instead of 
1882 IT. 

In the appendix the author gives seven elements for 
an ellipse, the semi-major axis and period are listed 
separately. The latter is denoted for no apparent 
reason as Pe. 

From a statement on page 192 the author appears 
to be unaware that the question of the common origin 
of comets and asteroids was seriously discussed as 
early as 1851 by Stephen Alexander. 

The typographic work is good, although a few 
misprints have been noticed. It is unfortunate that 
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in references the volume is not indicated by the bold- 
face type as is customary. 

The above-mentioned defects are not of a serious 
kind and ean be corrected in the second edition. As 
it stands, the book will be very useful in awakening 
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interest in comets among amateurs and as a reference 
book for professional astronomers. 
N. T. BoBrovnikorr 


PERKINS OBSERVATORY, 
OHIO WESLEYAN UNIVERSITY 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


FIBER TAGS FOR WET SPECIMENS 


Tacs bearing catalogue numbers or other entries 
for the identification of single specimens are an indis- 
pensable item in various museum and laboratory col- 
lections of objects preserved in fluid. It is obvious 
that such makeshifts as paper and tape labels are to 
be avoided, since the first requisite of a tag is per- 
manence. The tag should be made of a durable mate- 
rial which withstands handling and resists disintegra- 
tion in preserving fluids; the entry which it bears 
must be permanently clearly legible, and the attach- 
ment to the specimen must be secure. 

A variety of permanent tags have been devised. 
Strips of sheet tin, stamped with number dies, may 
be seen in some zoological collections; these occa- 
sionally corrode in preserving fluids. Payne’ seals a 
small paper label within a piece of glass tubing, bent 
into a loop at one end for insertion of the thread for 
tying. Robertson? and Pollock? present accounts of 
the employment of fiber tags in the storage of patho- 
logical specimens, at the University of Minnesota and 
the Mayo Clinic, respectively. Dr. Maude Abbott, 
in a personal communication, commends the fiber 
tags, stating that they have been used for some years 
in the Medical Museum at McGill University. Sev- 
eral years ago the writer, then unaware that the mate- 
rial had been so employed, chanced upon fiber com- 
position for the manufacture of tags. Inquiries 
indicate that such tags are not generally known, and 
this note is presented with the aim to emphasize their 


desirable features. Fiber tags have been used in our 
laboratory over a period of several years for anatomi- 
cal specimens preserved in formalin, alcohol, Kaiser- 
ling and Bouin’s fluid. 

Sheets of “vulcanized fiber composition” of differ- 
ent thicknesses and in three colors (red, black and 
white) are obtainable from dealers in electrical sup- 
plies. I have been using the 1/16 inch thickness 
(red), though a thinner stock may be as serviceable 
and is perhaps even more suited to tags of small 
size. The material is sold by weight. A sheet mea- 
suring 3x3 feet, 1/16 inch thick, retails for about 
$2.50. The sheet is cut readily with a paper cutter 
or heavy shears into tags of the desired dimensions 
(in this laboratory, about 4x1? inches). The tags 
are punched at one end for tying, and stamped with 
dies (in this laboratory, numbers 7 inch high) to 
register the accession number of the specimen. Deep, 
clean-cut impressions are insured if the tag rests on 
a block of iron during stamping. 

After some hours of immersion in fluid the tag 
undergoes a just appreciable swelling and becomes 
slightly limber. Excepting this initial change no 
alteration can be detected. 

The features of the fiber tag may be summarized 
as follows: (1) permanence and praeticability, evi- 
denced by actual service in at least four institutions; 
(2) simplicity of manufacture; (3) low cost. 

Harotp CuMMINS 


DEPARTMENT OF ANATOMY, 
TULANE UNIVERSITY 


SPECIAL ARTICLES 


WESTERN DUCK SICKNESS PRODUCED 
EXPERIMENTALLY 

For the past two decades mortality among water- 
fowl in western states has attracted the serious at- 
tention of eonservationists., During certain of these 
years losses among ducks and shore birds have been so 
great at some points as to make the annual toll taken 
by hunters appear insignificant. In 1910 untold 
thousands of waterfowl perished in the marshes about 
Great Salt Lake, Utah, and the years immediately fol- 


1J. F. Payne, ‘‘A Permanent Tag for Museum Speci- 
ments,’’ Intern. Assoc. Med. Mus., Bull. 8, 1922. 

2H. E. Robertson, ‘‘ Difficulties Encountered in the 
Condensation of Museum Material,’’ ibid. 

3M. Pollock, ‘‘Methods for Concentration of Museum 
Specimens,’’ ibid., Bull. 10, 1924, 


lowing saw a recurrence of the sickness but, fortu- 
nately, in reduced severity. Yet even under these im- 
proved conditions it was necessary to bury the bodies 
of nearly 50,000 ducks at the mouth of Bear River, 
Utah, in the period from September 7 to 26, 1913." 

In 1914 the Bureau of Biological Survey undertook 
a study of the malady, assigning Dr. Alexander Wet- 
more to the task. The summer and fall seasons of 
1914, 1915 and 1916 were devoted to the work and 
the results published in two papers, a preliminary 
report? in 1915 and a final bulletin in 19181 (refer- 


1 Alexander Wetmore, ‘‘The Duck Sickness in Utah.’’ 
U. 8. Dept. Agri. Bul. 672, pp. 1-26, pls. 4, 1918. 

2 Alexander Wetmore, ‘‘Mortality among Waterfowl 
around Great Salt Lake, Utah,’’ U. 8. Dept. Agri. Bul. 
217, pp. 1-10, pls. 3, 1915. 
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ence above). ‘The conclusion reached at that time in- 
dicated that the duck sickness in Utah was caused by 
the toxic action of certain soluble salts found in alkali 
and pointed to the eblorides of magnesium and calcium 
as two of the causative agents. 

Since 1918 records of the occurrence of duck sick- 
ness have shown it to be a wide-spread yet localized 
malady. Roughly, the range of the disease in the 
United States conforms to the region of alkaline 
waters, yet its prevalence by no means coincides with 
the degree of concentration of alkali. Certain lakes 
of rather high alkalinity have been found to harbor 
waierfowl in numbers year after year with no ill 
effects on the birds, while other waters and marshes 
of nearly fresh water have experienced outbreaks of 
great severity precipitated apparently by such fac- 
tors as low-water level and high temperatures. Under 
such conditions the attendant phenomenon of profuse 
decay of vegetable and animal matter often has been 
reported. 

It was, therefore, with the idea of learning whether 
factors other than alkali might enter into the problem, 
particularly at points away from the influence of 
the highly saline conditions at Great Salt Lake, that 
the Biological Survey resumed its study of this malady. 
The area chosen was the region of Upper and Lower 
Klamath Lakes, Oregon, and Tule Lake, California. 
Preliminary work was started in 1927 when Mr. C. C. 
Sperry made observations and conducted experiments 
during August and September. No work was done in 
1928, but for the past two seasons the writer has been 
engaged in this work. 

Experiments were conducted along the usual lines 
of approach. There was feeding of natural and 
synthetic alkali both by the capsule method and 
through the medium of drinking water. There were 
attempts to transmit the disease by the feeding of 
body tissues of sick birds, and by inoculation in vari- 
ous manners commonly employed in conveying bac- 
terial diseases. The conditions of vegetable and ani- 
mal decay prevalent in duck sickness areas suggested 
other experiments and attempts also were made to 
demonstrate the possibility of certain anaerobic bac- 
teria as a basis of the ailment. All these failed to 
give anything tangible or consistent in results. Birds 
were killed in the course of some of the experiments 
and now and then an isolated or fleeting symptom of 
duck sickness appeared, but nothing approaching the 
typical malady was produced or transmitted. Subse- 
quent chemical analyses of waters and muds from 
sickness and non-sickness areas likewise failed to shed 
any light on the subject and until the middle of the 
present summer the whole problem seemed to be in 
more of a maze than ever. 

About that time, however, a clew, revealed by the 
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fortuitous cireumstance that I was inadequately pre- 
pared to preserve under refrigeration certain body 
tissues of sick birds that were being fed to gulls in an 
attempt to transmit the disease, led to a series of ex- 
periments giving results wholly unexpected in the light 
of earlier investigations of duck sickness. Without 
going into detail at this time, the principal findings 
may be stated in the following language: 

(1) Duck sickness symptoms, including the paraly- 
sis or weakness of the wing, leg and neck muscles, the 
paralysis of the nictitating membrane, discharges 
from the eyes and nostrils, difficulty in breathing, a 
lowered body temperature, and green diarrhea, all 
have been accurately and repeatedly reproduced by 
the feeding of the incubated body tissues of birds 
that have died of duck sickness after this material has 
been kept at a temperature of 85° Fahrenheit for 5 
or more days. 

(2) Allowing for variations due to the factor of in- 
dividual susceptibility, the rapidity and severity of 
the onslaught of symptoms appears to be directly 
proportional to the quantity of material fed. With 
mallards and pintails, single doses of from 1/20 to 
1/10 gram have permitted the birds to recover within 
four to six days in some of the cases, while doses as 
great as 1/2 gram to 1 gram usually have proved 
fatal within 12 to 24 hours. 

(3) The virulence of this toxic material appears 
greatest when derived from birds that are the same, 
or are closely related to, the species being treated. 
Much still remains to be learned by experimentation 
in this direction, but up to the present time the 
writer has been unable to produce duck sickness symp- 
toms in gulls by feeding material derived from any 
species of duck, and, in like manner, material from 
pintails appears more toxic to individuals of that 
species than to mallards. 

(4) Even under the lim‘tations of a field laboratory, 
it has been noted that cer‘ain batches of “incubated” 
tissues of birds dying of duck sickness do not be- 
come toxic. In such eases the difference in condition 
often is visible to the unaided eye, as, for instance, 
when liquefying bacteria become dominant and decom- 
position follows along a line quite different from that 
which gives toxic results. 

(5) Although most of the results were obtained 
from incubated liver, later experiments indicate that 
material other than the liver may serve as a source of 
toxic material. Incubated blood taken from the 
carotid artery gave positive results in a recent experi- 
ment, and decomposed kidneys likewise have produced 


duek sickness symptoms. 


(6) As a check against these experiments the non- 
toxie character of decayed liver of healthy ducks as 
well as of certain of the lots prepared from sick 
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birds (see paragraph No. 4) has been shown by ex- 
periment. 

(7) The percentage of mortality among the birds 
made sick experimentally has been much greater than 
what occurs in the field. This is due partly to the 
excessive doses administered in early work; and partly 
to the fact that the great majority of sick birds 
brought in from the field for observation are sub- 
lethal cases. Birds given reduced doses, however, re- 
cover in the same manner and in about the same time 
as do those collected in the field. 

(8) The faithfulness and consistency with which 
duck sickness symptoms are produced by this method 
has never been even remotely approached in any ex- 


perimental work that the writer has done through 


the feeding of natural or synthetic alkalies. 

(9) Not only have duck sickness symptoms been 
conveyed from the body tissues of a bird sick in the 
field to a healthy experimental bird by the method 


deseribed, but this second bird has furnished toxic . 


material for a third; the third in turn, for a fourth; 
and the fourth for a fifth. There seems to be no loss 
in virulence and, in fact, if any change has taken 
place, potency has been increased by this process. 

(10) An extract of the toxic liver in normal salt 
solution prepared at the rate of 1 gram of decom- 
posed liver to 5 ce of the solution, which is then filtered 
or allowed to settle, has permitted the injection of the 
toxic material into the abdominal cavity with equally 
typical and even more effective results. By this 
method material obtained from ducks has produced 
duck sickness symptoms in gulls, and, strange though 
it may seem, an extract of the incubated liver of a 
juvenile prairie faleon served as a means for convey- 
ing the trouble in an aberrant and mild form to a 
chicken and a domestic eat. 

(11) Material obtained from the Bear River 
Marshes at Great Salt Lake has given results identi- 
cal in every respect with that collected in the Klamath 
region. 

(12) On the basis of a single experiment, it appears 
that boiling heat for about five minutes at this alti- 
tude (4,137 ft.) destroys the toxicity of the material. 

(13) Contraction of duck sickness in the field does 
not establish an immunity to the symptoms as pro- 
duced by this method, since birds that have recovered 
from duck sickness have been used two and three 
times in these experiments with positive results. 

(14) An individual experiment performed by Mr. 
Sperry in 1927 in which he produced what appeared 
to be duck sickness symptoms by feeding liver to a 
duek over a period of nearly three weeks becomes ex- 
plainable through the likelihood that, at some point 
in the feeding operations, the tissues on hand had 
“ineubated” sufficiently in a period of hot weather. 
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In the foregoing the writer, an ornithologist, whom 
circumstances have thrust into the midst of a most 
baffling pathological problem, has aimed to present 
only such facts as have been learned from experi- 
mentation. Prudence forbids speculating at this time 
beyond what ,has actually been demonstrated, even 


' though the results attained are highly suggestive and 


even though definite theories have been entertained as 
a help in directing the study. What has been accom- 
plished appears to be just a beginning with much 
work yet to be done by specialists. Material has been 
gathered for histological, pathological and bacterio- 
logical studies which, as they are pursued during the 
coming months, may add even more startling chap- 
ters to an already intriguing subject. 
R. Kaumpacu 


BIOLOGICAL SURVEY, 
U. S. DEPARTMENT OF AGRICULTURE 


WESTERN DUCK SICKNESS AND BOTULISM 

THE symptoms observed in ducks suffering from 
what is called “duck sickness” are characteristic of 
botulism as it appears in birds. Several samples of 
mud and water from an infected area in Tule Lake, 
California, were collected by one of us with the assist- 
ance of Mr. E. R. Kalmbach of the Biological Survey, 
during the summer of 1930, and while the outbreak of 
duck sickness was at its height. Bacteriological ex- 
amination of the mud disclosed the presence of Clos- 


 tridium botulinum, Type C. The primary cultures of 


the mud produced a toxin of rather high potency for 
guinea pigs (m.l.d. less than 0.001 ce for a 250 g 
pig); per os the m.l.d. was 0.05 ec. The m.l.d. for a 
domestic mallard (per os) was found to be 0.005 cc 
per gram of body weight. 

Furthermore, C. botulinum, Type C, has been cul- 
tured from the tissues of wild mallards, pintails and 
ring-billed gulls that had died of or were killed while 
afflicted with “duck sickness.” The elinical picture 
coupled with the isolation of botulinus organisms 
from the mud of Tule Lake and the sick birds them- 
selves suggests that duck sickness is produced by the 
toxin of Clostridium botulinum, Type C. 


L. T. GILTNER, 
J. F. Coucn 


BurEAvu or ANIMAL INDUSTRY, 
U. S. DEPARTMENT OF AGRICULTURE 


BOOKS RECEIVED 


Contributions from the Department of Anatomy of the 
Peking Union Medical College, Peking, Volume 5, Co!- 
lected Papers Nos. 84-114. 

Harpine, T. Swann. Fads, Frauds and Physicians. 
Pp. 409. Dial Press. $3.50. > 

WHEELER, WILLIAM M. Demons of the Dust, Pp. xvi 
+378. 50 plates. Norton. $5.00. 
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BAUSCH & LOMB OPTICAL CO. 


642 ST. PAUL STREET 


Photomicrography 
important factor 
in laboratory work 


WHILE the microscope forms the very heart of 
the equipment of most laboratories, apparatus 
for making photographic records of micro- 
scopical observations for future reference and 
comparison is almost equally important. To 
meet routine requirements we have designed a 
high-grade photomicrographic camera which is 
exceptionally easy to operate and simple to 
focus. 


The B &L Type K Camera can be used with any 
standard monocular microscope and any good 
light source. An observation eyepiece permits 
the specimen to be observed and photographed 
without changing position for either operation. 


Write for catalog E-21 for detailed description. 


ROCHESTER, N. Y. 


~ 


Makers of Orthogon Eyeglass Lenses for Better Vision 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


ATOMIC ENERGY 

TEMPERATURES of forty million degrees Centigrade 
(about 70,000,000 degrees Fahrenheit) will be required 
before man can release the energy of the atom, a release 
that is continually occurring in the stars and keeping 
them going. So members of the World Power Confer- 
ence meeting in Berlin were told by Sir Arthur Edding- 
ton, astronomer at the University of Cambridge. 

Every star is a celestial furnace, declared Sir Arthur. 
It is fed by subatomic energy. He expressed the belief 
that the source of this energy is the continual building 
up of complex elements out of hydrogen, the simplest of 
the elements. According to his theory, there is a process 
going on deep within the stars by which the primitive 
electric charges are evolving into atoms. Another possi- 
bility for the source of stellar energy, he admitted, is the 
annihilation of the electrons and protons of which atoms 
are made. As one is negative electricity and the other 
positive, the union of an electron and a proton would 
eliminate each and result in a burst of light or other 
electromagnetic radiation. 

An approach to the far distant time when the atomic 
energy can be released by man by the use of the forty 
million degree temperature has been made by Dr. 
Kapitza, of the Cavendish Laboratory at Cambridge. 
Sir Arthur told of his colleague’s experiments with ex- 
tremely intense, though momentary, magnetic fields, the 
highest corresponding to a million degrees of heat. 

A possible way in which subatomic energy may be re- 
leased without such high temperatures may be found in 
the process causing the penetrating radiation studied by 
Kohlhorster in Germany and Professor R. A. Millikan in 
America. According to Professor Millikan’s views these 
rays are caused by the building up of atoms in inter- 
stellar space. 

In any event, said Sir Arthur, the universe will even- 
tually reach a state of stability, of ‘‘uniform change- 
lessness.’? 


GENERATORS OPERATING IN HYDROGEN 

WHEN engineers have made the largest electric gene- 
rators possible, they will be able to still further increase 
the capacities of the huge machines another 25 per cent. 
by running them in an atmosphere of hydrogen gas. The 
light, inflammable gas has already been used successfully 
with a small enclosed generator, M. A. Savage, of the 
General Eleetrie Co., told the World Power Conference 
meeting in Berlin. Engineers have learned from its 
operation how to apply hydrogen to the largest units. 

‘‘These data indicate that large generators can be 
built with efficiencies at rated load six tenths of one per 
cent. higher when operating in hydrogen and that the 
active magnetic material can be reduced some 25 per 
cent. for the same kilowatt output. Expressing this in 
another way, machines of 25 per cent. greater output will 
ultimately be possible when the limit in capacity is 


reached in air-cooled generators. Hydrogen cooling is 
a perfectly practical thing 2:d its adoption will mark 
the next big step in the increase in efficiency of these: 
large units.’’ 

Although an increase in efficiency of only six tenths 
of one per cent. seems very insignificant, if applied to 
the world’s largest generator it would mean an additional 
capacity of more than 1,200 horsepower. The capacity 
of this one unit exceeds 200,000 horsepower and operates 
at an efficiency of about 98.5 per cent. 

Hydrogen is more desirable than air as an atmosphere 
for generators because it reduces one of the machine’s 
greatest losses, that caused by wind resistance. Hydro- 
gen has only one fourteenth the density of air. Just as 
it is easier for a cook to stir water than a thick cake 
batter, so the rotor of a generator turns more readily in 
hydrogen than in air. 

Generators using hydrogen will be entirely enclosed 
and the gas will be under a pressure slightly higher than 
atmospheric. It will then slowly leak out around the 
rotating shaft and there will be no danger of an ex- 
plosive mixture accumulating in the enclosure. 


ELECTRICITY ON THE FARM 


Nort content merely to substitute for mechanical power 
and man-power on the farm, electricity is finding new 
and exclusive ways in which it can bring to agriculture 
advantages of research corresponding to those enjoyed 
by industry. 

Electric lubrication of the soil to make plowing easier, 
electric treatment of ensilage so that it will keep better, 
the heating of hotbed soil with electricity, and putting 
crops under electric discharges and under ultra-violet and 
white light to increase yield are subjects of recent re- 
search, C. A. Cameron Brown, of the British Institution 
of Electrical Engineers, has reported to the World Power 
Conference. 

Similar research is being carried on in different coun- 
tries and some workers report more success than others 
with the same project. The cheapness of electrical 
energy is apparently the greatest factor determining the 
success of the new methods. 

Water already in the soil is the lubricant for plowing. 
It is drawn to the mould-board of the plow by making 
that the negative terminal of an electric circuit. The 
coulter, insulated from the framework, is the positive 
terminal. Field experiments show that the force re- 
quired to pull the plow is reduced every time the current 
is turned on. Dr. B. A. Keen, of Rothamsted, England, 
says that the method has definitely passed the experi- 
mental stage and is awaiting commercial exploitation. 

The ensilage treatment has reached its greatest de- 
velopment in Germany. Metal plates at the top and 
bottom of a silo are used for terminals and a current is 
passed through the feed which heats it and destroys 
organic life. Feed can be harvested in any weather 
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. One of the most frequently used books in the Chemical 
Industries. 
Over 16,000 copies of the first Edition now in use. 


1 

3. The second edition contains twice the information in half 

the bulk. 

4 Over 5,000 new items added to the current edition, many 
of which have never before been published. 

5. Data on fire hazards and methods of packing and ship- 

ping Chemicals and Raw Materials completely revised and 

expanded. 

6. The appendix has been expanded to over 63 pages as com- 
pared with 23 in the first. 


The 
Condensed 
Chemical 
Dictionary 


Second Edition, Revised and Enlarged 


The Dictionary places at your disposal, in a simplified and readily accessible form, a 
library of essential technical and commercial data on organic and inorganic chemicals, 
the medicinals, metals and alloys, minerals, fertilizers, explosives, pigments, oils and raw 


materials in general use. 
Arranged in straight alphabetical classification, it gives the following facts about 


12,000 chemicals (including cross references) : 


Names of Chemicals and Substances Specific Gravities Method of Manufacture 

Uses Melting Points Method of Purification 

Chemical Formulas Boiling Points Shipping Containers and their 

Colors Solubility sizes 

Properties Materials from which they are Fire Hazards 

Constants made Railroad Shipping Regulations 
Grades 


551 PAGES—With Thumb Index 


THE CHemicAL CATALOG ComPANY, INC. 
417 Fourth Avenue New York, U. S. A. 
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without being cured in the field, according to reports, and 
when given the electrical treatment will last longer and 
retain a much larger percentage of its original food 
value. Manure is replaced by electrical heating units in 
the hotbed application. Countries with abundant elec- 
tricity from waterpower are said to have found this 
method successful. 

Light has probably found its greatest use for increas- 
ing farm productivity in the poultry house. Making hens 
work overtime during the dark hours of late winter 
mornings and early evenings to even out the egg pro- 
duction curve has become common practice with many 
progressive poultrymen. The application of light and 
electrical discharge to plant production is in a more pre- 
liminary stage. 


THE PITUITARY GLAND AND HARDENING 
OF ARTERIES 

THE probable réle played by the pituitary gland in the 
development of arteriosclerosis, more familiarly known 
as hardening of the arteries, was discussed by Dr. Robert 
C. Moehlig at the meeting in Detroit of the Association 
for the Study of Internal Secretions. 

The effect of feeding animals on high fat diets, on 
normal diets with injections of the posterior lobe of the 
pituitary gland, and on high fat diets with the pituitary 
injections were reported. Control animals were fed on 
norma! diets alone and compared with the other groups. 

Four of the five animals fed on the high fat diet alone 
showed gross arteriosclerotic changes of the aorta, the 
main blood vessel from which the arteries of the body 
preceed. Those fed on the high fat diet plus the pitui- 
tary extract showed the most intense lesions of all. Eight 
of the ten animals showed marked arteriosclerotic changes 
and microscopic examinations disclosed changes of the 
type seen in human hardening of the arteries. 

The injection of the pituitary extract alone, without 
any dietary influence, produced overdevelopment of the 
cortex of the adrenal glands. Dr. Moehlig called this an 
important link in the chain of arteriosclerosis. 

At the same meeting, Dr. W. Raab, of Prague and 
Vienna, described experiments of his which showed the 
réle played by the pituitary gland in regulation of the 
body’s fat. Dr. Raab concluded that injection of pitui- 
tary extract favors the absorption of fat by the liver. 
Assuming that a certain amount of fat is normally de- 
stroyed in the liver, it is evident that if the pituitary is 
disturbed in its cooperative activity with the brain and 
nervous system, these fat amounts will not be destroyed. 
They will be stored in the tissues and consequently lead 


to obesity. 


THE CAUSE OF EYESTRAIN 
EvyESTRAIN, so-called, is more apt to be the result of 
‘‘nerves’’ than of any disease of the eyes, Dr. George S. 
Derby, of Boston, told members of the American Medical 
Association at their meeting recently. Dr. Derby de- 
seribed a number of cases he had seen in which the 
patient recovered from his eyestrain when his bodily 


condition was treated and when the psychologic cause 
of his eyestrain was explained and he was persuaded to 
use his eyes normally. Dr. Derby suggested that the 
term eyestrain should be banished from our vocabulary, 

‘‘Tf the general public could learn that eyes are 
seldom strained, this would be a much happier world to 
live in,’’ he said. ‘‘The fact of the matter is that the 
eye is provided with a large factor of safety and that 
healthy eyes do not become diseased even by excessive 
use. 

Most of these cases of ocular neurosis, as Dr. Derby 
called it, are found in sensitive nervous persons. Fear 
is the commonest factor in these cases. Some ocular 
pain or discomfort makes the patient afraid that he is 
injuring his eyes permanently, that he can not continue 
his occupation and perhaps will become dependent. 
Many of Dr. Derby’s patients had given up their work 
and many pleasures, and were devoting themselves to 
resting their eyes as much as possible. 

Dr. Derby asked ophthalmologists not to overlook the 
psychologic factor in causes of eyestrain, and to treat 
the mental condition of their patients as well as to cor- 
rect their vision with eyeglasses. 


THE BEAM MICROPHONE 

AN artificial ‘‘ whispering gallery’’ is one of the latest 
improvements in talking movies, for the device makes it 
possible to focus the microphone on the speakers and 
shut out extraneous sounds. Recording engineers of the 
RKO Productions at Hollywood have developed the 
device, which is called the ‘‘beam microphone,’’ and 
have been using it in a new production ‘‘The Record 
Run,’’ now nearing completion. 

The device is really a searchlight turned backwards 
and using sound instead of light. A searchlight re- 
flector has the shape known as a paraboloid. Light radi- 
ating from a point known as the focus is reflected in a 
parallel beam. The reflector also works backwards. If 
a parallel beam of light, as from a very distant object, 
falls squarely on the reflector, the light is concentrated 
at the focus. Searchlight mirrors have actually been 
used this way with sunlight to obtain high temperatures 
for experimental purposes. A reflecting telescope used 
by astronomers works the same way. 

Waves of sound can also be concentrated by a parabolic 
reflector, and this is the principle of the beam micro- 
phone. A metal reflector about five feet in diameter is 
used, with the usual condenser microphone placed in the 
center at the focus. Around the outer edge is a cylinder 
of felt to shut out most of the sound that would come 
across the edge of the reflector. 

In use, the beam microphone is mounted in trunnions 


. on a stand similar to those used for the large lights for 


illuminating the studio. It can be aimed at the actors, 
whose voices are picked up and intensified, while other 
sounds, if not too loud, are largely eliminated. 

Though the device has proved especially valuable for 
out-of-door recording, where it is not always easy to 
prevent other noises in the neighborhood, it is also being 
used to advantage within the soundproof studios. For 
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Reasons 


Why these American Museum Jars 
are Superior to Imported Ones 


1. 


They are not blown 
but pressed in iron 
molds. This assures 
uniform wall thick- 
ness. 


The use of decolorized 
glass combined with 
its uniformity presents 
the specimen without 
distortion. 


Size No. 


Height, inside, cm 


Width, inside, em 


Depth, inside, em 


Number to a carton 


FISHE 


The International As- 
sociation of Medical 
Museums has recom- 
mended the various 
sizes which are fur- 


nished. 


3 4 5 
15 16 
5 4% 8 I§ 10 
30 3 5 9 8 
60 60 24 12 12 


20 8620 


3. 


Suspension rods or 
frames laid in the 
grooves at the top 
allows specimens to 
be hung in fluid. This 
avoids use of pedestal 
supports. 


The lids are also 
pressed and match 
the jars. This adds 
materially to the ap- 
pearance. 


6 7 8 9 10 11 
20 22 25 25 
8 13 13 15 22 25 
4% 8 13 5% 10 12 


15 6 6 6 3 2 


$ .60 .75 1.30 2.50 2.10 2.50 2.70 3.25 3.15 840 12.75 


SCIENTIFIC 


COMPANY 


Laboratory Apparatus and Reagents for Chemistry, Metallurgy, Biology 
PITTSBURGH, PENNA. 


IN CANADA, FISHER SCIENTIFIC CO., Lrp., 898 ST. JAMES STREET, MONTREAL 
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‘instance, the RKO studios are now producing some pic- 


tures in wide film as well as the normal 35 millimeter 
version. The wide-film cameras are much noisier than 
the ordinary ones, and more difficult to silence with a 
soundproof cover, or ‘‘blimp.’’ The beam microphone 
aids in keeping their grinding from being recorded with 
the voices of the actors. 

Famous whispering galleries in buildings throughout 
the world depend on a similar principle of sound concen- 
tration. Some architectural freak may produce a curved 
wall that focuses the sound from a distant point. Then 
a person may hear a whisper from a position hundreds 
of feet away, but can not hear ordinary conversation 
much closer. 

In the Louvre, in Paris, there is a famous whispering 
gallery caused by two huge alabaster bowls at opposite 
ends of a long chamber. A person standing before one 
bowl can hear a whisper made by a person at the far 
side of the other one. The bowl acts as a reflector, sends 
the sound waves in a beam to the curved ceiling, whence 
they are reflected to the other bowl, which then, like the 
microphone reflector, focuses the sound so the second 
person can hear it. 


ITEMS 

DEFINITE steps have been taken for the establishment 
of a botanical experimental area on the slopes of the 
lofty extinct voleano Mauna Kea, where all the widely 
varied climatic conditions of Hawaii are available, with a 
view to establishing a world center for botanical re- 
search. Plants will include those from nearly every 
country bordering the Pacific area, including New Zea- 
land, Fiji, New Hebrides, Samoa and the Solomon 
Islands. 


An out-of-door laboratory for the testing of high 
voltage transmission line equipment is to be erected at 
Pittsfield, Massachusetts, by the General Electric Com- 
pany. When nature does aot produce in it the kind of 
weather wanted for testing the apparatus, an artificial 
rain-maker will be brought into use. This new experi- 
mental room is to be entirely separate from the artificial 
lighting laboratory where flashes up to 5,000,000 volts 
have been created. 


Exuisits showing how the Army, the Navy and the 
general public in the United States are kept in good 
health are to be sent to Germany at once for an exhibi- 
tion on international hygiene. A bill appropriating 
money to prepare and transport the exhibits has just 
been passed by both houses of the Congress, and the 
Surgeons-General of the Army, Navy and Public Health 
Service will have the work done at once. The exhibition 
started at Dresden last month, but it continues in session 
until October. 


HARVESTING timber while it is still young and healthy 
is a means advocated by Professor Ernest E. Hubert, of 
the University of Idaho, as a way to avoid the enormous 
losses caused by fungous and other diseases of trees. 


Damage from this source amounts yearly to six billion 
eubie feet of timber, valued at about $878,000,000. For. 
est trees, like human beings, are most liable to disease 
in middle life and at advanced ages, and if they are put 
to use before they develop the manifold ills that wood is 
heir to they will give the saplings growing about them a 
chance to reach merchantable size with sound heartwood, 


A -youNG male gorilla grows more slowly than a boy 
of the same age. So reports Dr. C. V. Noback, of the 
New York Entomological Society, who has made a de- 
tailed study of a youthful gorilla received in New York 
some time ago. The rate of growth during the first 
three years of life was measured in terms of adult 
weight. Possibly correlated with this slower growth is 
the fact that the bones and teeth of the gorilla mature 
more rapidly than those of a human child. The animal 
reported in Dr. Noback’s study had its full set of milk 
teeth at approximately eighteen months, and began to 
acquire permanent teeth at two and one half years, 
The study will be reported in full in an early issue of 
the American Journal of Physical Anthropology. 


A cenTuRY after the falls and rapids of Niagara were 
first overcome for water transportation by a small canal, 


there is nearing completion on practically the same site a 


mammoth structure which will pass giant 600-foot lake 
grain vessels up and down the 326.5-foot difference in 
elevation between Lake Erie and Lake Ontario in a few 
hours’ time. The lift of the Panama Canal is only 85 
feet. The Welland Canal’s 326.5-foot lift is possibly 
the greatest of major canals and is especially noteworthy 
because a sharp rise in elevation makes necessary its 
accomplishment in a very short distance. The total 
length of the canal is 25 miles. The present canal is the 
result of the fourth reconstruction and cost about 
$115,000,000. The first was completed in 1829 and had 
40 wooden locks, 110 feet long, 22 feet wide and 8 feet 
deep. In the modern structure only seven locks raise 
vessels 46.5 feet at a time. 


Ir your parents lived a long time, you have a better 
chance of reaching a ripe old age than your fellow men, 
Dr. Louis I. Dublin, statistician of the Metropolitan Life 
Insurance Co., reported at the meeting of the Eugenics 
Research Association. Heredity as well as environment 
affects the length of a man’s life. The longevity records 
of over 70,000 white men were followed in Dr. Dublin’s 
study from the date of their insurance at the beginning 
of the century to 1928. The men were divided into two 
groups: those whose parents died before 50 years and 
those whose parents were living after 50. There were 
fewer deaths in the second group than in the first. Mem- 
bers of the second group moreover could expect to live 
on the average two and a half years longer than mem- 
bers of the first group. These results were confirmed 
by studies made of records of 34 American and Canadian 
life insurance companies between the years 1869 and 
1900. 
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TESTED 


Hs DARDS 


PURE PROTEINS OF MILK 
VS. CRUDE CASEIN 


an PURE PROTEINS of milk are so difficult and ex- 
pensive to prepare, that only too often the crude prod- 
ucts are inadvisedly used in researches of importance. 
One “crude essential element" of the diet may invali- 
date all other good features of a costly investigation, 
thereby disqualifying the deduction of the author. 


In recent journals such papers have appeared. 


"Crude Casein" of the usual industrial type represents 
a an acid or rennet curd and is purely "Glorified 
Pot Cheese," containing unknown products of milk—in 
unknown amounts. 


FOR RESEARCHES OF PRECISION 


“Casein - Harris” and 
“Lactalbumin Harris” 
have been prepared 


Through years of study in the Protein Laboratory of 
Osborne & Mendel (Yale Univ. & Conn. Expt. Sta.}, we 
have learned how to prepare these two proteins in state 
of highest molecular purity. 


Each protein contains highest nitrogen content, lowest 
mineral ash, freedom from each other and other sub- 
stances of cow's milk. 


They are made directly from fresh skim milk, which is the 
only possible way to prepare them in high purity. 


Free from all vitamins. 


Assayed upon growing white rats. 


AVERAGE ANALYSIS OF CASEIN—HARRIS 
Moisture .............. 10.73 Casein (N x 6.38).. 87.09 


59 Ether-soluble ........ .20 
Calcium ..........:..... trace Nitrogen; | 
Nitrogen .............. 13.66  water,fat,ash-free 15.44 
(cf.—Osborne & Harris, Jr. Am. Chem. Soc., 25-IV, 346) 
Also Also 
Purest powdered Medicinal Yeast Vitamine factors, pure food 
standardized for Vitamines "B" mixes, deficient foods, salt mix 
F & G) and Concentrates from and methods for vitamine assays 
this yeast. upon the Norwegian white rat. 
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SCIENCE NEWS 


Copyright, 1930, by Science Service 


THE GERM OF MULTIPLE SCLEROSIS 

MEN and women of science working patiently together 
in the small, obscure neurological laboratory of the West- 
minster Hospital in London, England, claim to have dis- 
covered the smallest disease germ ever seen by the human 
eye. In doing so they believe they have paved the way 
to the conquest of some of the most mysterious and ter- 
rible diseases afflicting mankind. 

The organism they declare they have isolated, identi- 
fied and photographed is thought to be that of multiple 
sclerosis—commonly called ‘‘ereeping paralysis’ ’—once 
a rare disease in this country, but now not at all un- 
common. 

The germ is one of a group known as the filterable 
viruses, which are so minute they will pass through a 
poreelain filter, which catches all hitherto discovered 
organisms. Hitherto, these have remained invisible even 
under the most powerful microscopes. They include the 
forms of parasitic life causing infantile paralysis, en- 
cephalitis (sleeping sickness), measles, smallpox and 
some of the most deadly diseases of animals, such as dis- 
temper among dogs and pleuro-pneumonia among cattle. 

This information is vouched for by Dr. Foster Ken- 
nedy, professor of neurology at the Cornell University 
Medical School and attending physician in charge of 
nervous diseases at Bellevue Hospital, New York City. 
He returned from abroad a few days ago after carefully 
reviewing the work done in the Westminster Hospital 
laboratory. 

Dr. Kennedy reported that under the enormous mag- 
nification of 1,800 diameters glistening globules which 
seem to have life now can be seen and photographed. 
These are definitely claimed by Sir James Purves Stew- 
art, neurologist of the Westminster Hospital, and Miss 
Kathleen Chevassut, the highly skilled technician who has 
actually conducted the experiments, to be the organism 
responsible for ‘‘creeping paralysis.’’ 

‘“While it is seldom wise to make positive predic- 
tions,’’ Dr. Kennedy said, ‘‘it is quite possible that this 
work will lead to the discovery of the organisms causing 
measles, infantile paralysis, sleeping sickness, distemper 
among dogs and pleuro-pneumonia among ecattle.’’ 

He recalled that in 1925 Mr. Barnard, who had e¢o- 
operated with Dr. William E. Gye, of London, announced 
that his ultra-microsecope had revealed the organism of 
chicken cancer. At that time Dr. Max Cutler, of the 
Memorial Hospital in New York, associated with the Cor- 
nell Medical School, was sent to England to check up the 
work of Barnard and Gye. His report did not confirm 
their announcements. 

But this time, so important does Dr. Kennedy consider 
the results attained, an ultra-microscope has been ordered 
from Mr. Barnard, and Dr. Lewis Stevenson, neuro- 
pathologist, has been sent over to work in the West- 
minster Hospital laboratory until he has mastered the 
technique of Miss Chevassut and can reproduce her ex- 


periments. He will then return and attempt to repeat 
them in the new neurological laboratory of Belleyye 
Hospital. 

‘*Tf this can be done,’’ said Dr. Kennedy, ‘‘we shal] 
feel reasonably sure that the organism causing multiple 
sclerosis has been discovered, and that we may be on 
the way to developing a serum with which to treat the 
disease. At present, I can only say that the work thus 
far is very hopeful. The experiments have been con- 
ducted with the utmost care, but until the same results 
can be obtained under entirely. different surroundings— 
not simply in other London laboratories—we must con- 
sider the work as tentative only.’’ 

Aside from the development of Barnard’s ultra-micro- 
scope, the detail of technique which seems chiefly to be 
responsible for the discovery is the making of cultures 
in a completely sterile atmosphere. A chamber a little 
smaller than an egg crate is exposed to short wave- 
lengths—ultra-violet rays—until the air it contains has 
been sterilized. The technician’s hands and arms also 
are sterilized and introduced into this chamber through 
a device which prevents contamination. Hitherto, re- 
search with the ultra-microscope has been inconclusive 
because it has seemed impossible to obtain uncontami- 
nated cultures. Miss Chevassut’s technique appears to 
be a great step forward in this direction, and to have 
made the isolation of ‘‘creeping paralysis’’ gems 
possible. 

A blood serum, known as Hartley’s broth, is used for 
the cultures. Virus from the cerebro-spinal fluid of per- 
sons suffering from the disease is introduced into the 
culture tubes in the sterile chamber and the tubes are 
closed and incubated. 

When the cultures are examined under a magnification 
of 1,800 times, spherical globules in clusters appear. 
When separated they have two motions, one a Brownian 
movement or very rapid vibration associated sometimes 
with inert matter under very high magnification. The 
other appears to be a longer oscillation comparable to 
the movements of some living bacilli. The apparent 
organisms are too small to take a stain and can be seen 
only on a dark field with direct illumination. As yet no 
nuclear material is evident. 

But the fact that these forms are discovered only in 
the virus taken from persons suffering from the disease 
and that they appear to multiply in cultures suggests 
very strongly that they are the first organisms of a 
filterable virus the human eye has seen and identified. 


THE CLAUDE OCEAN POWER PLANT 
AN act of sabotage at the last minute in the launching 
of the giant tubing being laid out into the Gulf Stream 
at Matanzas, Cuba, to bring cold water to the Claude 
sea power experimental plant, caused the total loss of the 
6,000 feet of tubing recently, Georges Claude, French 
physicist and inventor, has informed Science Service. 
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McGRAW-HILL 
has gust publisheda— 


DICTIONARY COLOR 


By A. Maerz 


Director, American Color Research Laboratory 


and M. Rea Paul 


Consulting Colorist, Research Lab oratories, National Lead Company 


207 pages, 94x13 56 color charts, $12.00 


ERE is an exhaustive work of reference in which may be found 

the name of every color, and a sample of it, that has ever attained 

record in the English language, including all foreign names that have 
gained currency in English. Where there have been several names for 
the same color, the opinion of the majority has established the actual 
name. This use of a consensus of opinion has been followed throughout 


the dictionary. 


All of the color names accepted in this work have already appeared 
in print; they are the expression of matured and practiced usage. In 
each case the particular class to which a name belongs is indicated along 
with the year in which it first appears of record. 


A GRAPHIC CHART COLOR CHARTS PERMANENT 


This new dictionary of color -brings 
out the relationship among all the cur- 
rent named colors . . . something never 
before available. The book makes it 
easy to find a named color that is dif- 


Due to recent advances in the science 
of color making, the colors used in this 
book (some of which were made espe- 
cially for it) are quite permanent, both 
to light and other influences, and the 


ferent in a required way from another color plates may be exposed to the light 
color. freely, without fear of fading. 


AERZ and Paul’s DICTIONARY OF COLOR gives a history of color stand- 
ardization, lists over three thousand color names, gives parallel columns of 
American and British names of current colors, preseats a table of terms found in 
literature, and distinguishes clearly between the traditional and the scientific names 


of colors. 
Send for a copy on approval 


McGRAW-HILL BOOK COMPANY, Ine. 


Penn Terminal Building 
New York 


370 Seventh Avenue 
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This is the second time that his attempt to tap the 
cool depths of the ocean has ended in disaster, yet M. 
Claude announced in his cable that a third large tube 
of insulated sheet iron was being made in France and 
that it would be launched at the end of August. The 
first conduit was lost in launching last September. 

Over a mile long, over six feet in diameter, the corru- 
gated sheet iron tube when successfully placed will reach 
out from the Cuban coast and suck up water from a 
depth of over a third of a mile. This water will have a 
temperature of about 50 degrees Fahrenheit. 

This will provide the cooling water for Claude’s unique 
power plant which instead of heating water by burning 
fuel uses the relatively hot surface water of the tropical 
ocean which is 35 to 40 degrees warmer than the cooling 
water to be brought by the conduit from the depths. 

Awaiting the laying of the third conduit there may 
be seen, on the shore at Matanzas, Claude’s unique power 
plant that in trial operated successfully on waste hot 
water at Ougree on a Belgian river. It makes use of a 
boiler, turbine and condenser, like ordinary steam sta- 


tions. But instead of being heated by a flaming fire, his 


boiler is at the temperature of surface water. Instead of . 


being subject to hundreds of pounds of pressure, its 
pressure would be much less than that of the atmosphere 
outside. 

Even the low pressure of the boiler would be higher 
than that of the condenser, and consequently steam from 
it would flow through the turbine to the condenser. 
Water from deep in the ocean would maintain the low 
pressure of the condenser by cooling and condensing 
steam from the boiler and turbine. 

Because this process involves relatively small changes 
of temperature and pressure, large quantities of cool con- 
densing water and warmer boiler water are required. 

Although M. Claude’s experiments are costing many 
thousands of dollars, the present power plant is experi- 
mental rather than commercial. He intends that it 
operate only a few months after the cold water conduit 
is finally laid. The information that the ocean power 
plant will give him will be used in the design and con- 
struction of a modest industrial power plant of about 
12,000 kilowatt capacity. 

Engineers accustomed to conventional power plants 
have not viewed M. Claude’s experiments with great en- 
thusiasm, but his record of achieving what others have 
ealled impossible has made many confident that his 


plans will succeed. M. Claude is a scientist and engineer . 


of world-wide reputation. He invented the first success- 
ful process for making liquid air and liquefying other 
gases; he pioneered in the field of making liquid am- 
monia out of the atmosphere; he is the inventor of glow- 
ing red neon lights that shine on our streets at night. 
His inventions are capitalized at $150,000,000 in Amer- 
ica alone. 


~ 


ROOM TEMPERATURES 
THE occupants of a room in which the thermometer 
registers 70 degrees Fahrenheit are not necessarily warm 


and comfortable. In spite of the correct temperature 
they may be miserably cold. 

Radiation from cold walls will chill them, Professo;, 
A. C. Willard and A. P. Kratz, of the University o¢ 
Illinois, told the American Heating and Ventilating Qo. 
ciety at Minneapolis. Professors Willard and Krat, 
were reporting the results of extensive studies and ey. 
periments of the past twelve years. 

‘*Entirely too little attention,’’ they said, ‘‘has beep 
given to the radiation effect of the inside surfaces of 
exposed wall and glass on the personal comfort of the 
occupants of heated rooms, especially during the coldest 
weather. But the occupant in the actual room is keenly 
conscious of this effect, and the colder the weather andj 
the poorer the wall construction, the more conscious of 
his cold surroundings he becomes even though al] 
‘breathing line’ temperatures are exactly 70 degrees,’’ 

This breathing line temperature, which is used uni- 
versally in heating calculations, was declared to be an 
unfair measure. It is taken five feet above the floor and 
does not indicate the true effect of room temperature 
upon the occupants. 

The temperature at the comfort line, two feet six 
inches above the floor at the average height of the zone 
occupied by people, should be used. Here the air is 
always colder than at the breathing line, how much colder 
depending on the type of heating plant, heating unit and 
house construction. 


ARCTIC CLIMATES 

THE old idea that Greenland and other Arctic coun- 
tries were once palm-filled tropical paradises is all a 
myth. These regions could not have been tropical, if 
for no other reason than that they have practically con- 
tinuous night for several months each year. Even if it 
had stayed warm enough, the plants standing there in 
the dark would have starved for lack of sunlight. 

This is one of the points raised in a discussion of 
ancient climates in the Arctic by Professor Edward W. 
Berry, of the Johns Hopkins University. 

Professor Berry has found, upon examining all known 
kinds of fossil plants from the far North, that the great 
majority of them belong to temperate rather than trop- 
ical genera. In the more recent geological periods they 
included such trees and shrubs as alder, sweet-gum, 
beech, oak, elm, maple, hickory, tulip-tree and sassafras, 
all of which are decidedly temperate-zone plants. Some 
more or less tropical trees have been found, such as fig 
and cinnamon; but Professor Berry points out that cul- 
tivated figs generally ripen their fruits as far north as 
Baltimore, and that many of the trees that grow in 
tropical latitudes have their homes high up on the moun- 
tainsides, and are therefore really temperate-climate 
plants after all. 

The plants of older periods, such as the coal age, have 
all disappeared from the earth, so that we can not judge 
their habits and climatic requirements with anything 
like certainty. Such of their relatives as have survived, 
however, get along very well in temperate regions. 
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SCIENTIFIC SURVEY OF PORTO RICO 
AND THE VIRGIN ISLANDS 


The results of the natural history survey of Porto 
Rieo and the Virgin Islands conducted by The New 
York Academy of Sciences, in cooperation with the 
Government of Porto Rico, are being published. 

Thirty-one parts, distributed through eleven octavo 
volumes, have been issued, including documents on 
Geology, Physiography, Paleontology, Descriptive 
Botany, Plant Ecology, Mycology, Mammalogy, Orni- 
thology, Herpetology, Ichthyology and Entomology. 

Schedules, advertising these parts in detail, with 
announcements of the parts in preparation, may be ob- 
tained from the Recording Secretary of The New York 
Academy of Sciences, 77th Street and Central Park 
West, New York City. The price of each part is $2, 
the thirty-one parts published costing $62. 


BIOLOGICAL and NATURAL 
HISTORY MATERIAL 


Zoological Groups 
Embryological Slides 
Botanical Life Histories 


Drosophila cultures 


Lamprey larvae (Ammocoetes) 
Prices on demand 


Catalogs on request: Address 
Geo. M. Gray, Curator 
Supply Department 


MARINE BIOLOGICAL LABORATORY 


Woods Hole, Mass., U. 8. A. 


Egyptian University 
FACULTY OF MEDICINE 


Applications are invited for the newly created 
chair of Professor of Hygiene. Applicants must 
have a University Medical qualification and at 
least ten years’ experience of Public Health work 
preferably in a Tropical Country. Candidates 
must have a recognized qualification in Public 
Health and preferably a qualification in Tropical 
Medicine and Hygiene. They must have held a 
teaching post in a recognized institution. 

The duties of the Professor include giving a 
course of instruction to Undergraduates and a 
Postgraduate course for the Diploma of Public 
Health & Tropical Medicine. The language of 
instruction is English. He will also conduct re- 
search work. 

The pay is L. E. 1500 per year. The post is on 
contract for three years renewable. The con- 
tract can be terminated by either side by three 
months’ notice. One month’s pay is given in lieu 
of traveling expenses to Egypt. 

Applications accompanied by copies of Pub- 
lished Research and Testimonials are to be ad- 
dressed to the Dean, Faculty of Medicine, Cairo, 
Egypt, not later than 15th September, 1930. 
Further details can be secured by application to 
the Dean. 

If an Official of the Egyptian Government is 
selected for the post he will not receive the ad- 
vertised salary unless it is sanctioned by the 
Financial Authorities. 


JAGABI RHEOSTATS— 


wound on porcelain tubes instead of porcelain 
enameled iron tubes, have high insulation and low 


inductance. They meet an ever increasing demand 
by Educational, Research and Industrial Labora- 
tories for better and more rugged Jagabi Rheostats. 
Write for new Catalog 1230-8 listing 57 standard- 
ized ratings, which are carried in stock. 


JAMES G. BIDDLE, 1211-13 ARCH ST., PHILADELPHIA 


WANTED: 


An Editor-Manager for the Society of Motion Picture En- 
gineers. Applications are hereby invited for the combined 


position of business manager of the Society and editor of 


the Society’s Journal. The editor-manager will be supplied 
with capable editorial and clerical assistants, and his duties 


will be (a) to edit the Journal under the jurisdiction of the 


Board of Editors, (b) to transact the routine husiness of 
the Secretary and Treasurer and the various committee 
chairmen, and (c) to assist the President in co-ordinating 
the various activities of the Society. Desirable qualifica- 
tions of the applicant include a pleasing personality, man- 
agerial and technical editorial ability, and a broad knowl- 
edge of the motion picture industry. The salary will be not 
less than $6000 per year. 

Application should be forwarded to J. H. Kurlander, Secre- 
tary of the Society of Motion Picture Engineers, 2 Clearfield 


Avenue, Bloomfield, N. J. 


“Becbro” Laboratory 
RHEOSTATS 


Becbro Laboratory Rheostats 
made of both iron enameled 
and solid wall porcelain tubes. 

The above illustration shows 
one of the numerous types of 
“BECBRO” tubular, slide 
contact, rheostats manufac- 
tured and carried in stock by 


Iron Enameled or 
Solid Wall Porcelain 
T Tube us. 

anata types are made in several lengths of 8’, 16”, 

sospectively, with resistance values of from 0.25 

os 0.1 ampere. to 30,000 ohms and current capacity 
“ BECBRO” Stone Rheostats are made in the followin 

tats, e porcelain tubular types, find their 

many uses in high frequency and radio a 


Our Catalog S-20 sent you u, 
pon request 421 Sedgley Avenue 
BECK BROTH ERS, Makers Philadelphia, Pa. 


A LABORATORY OUTLINE FOR 
GENERAL ZOOLOGY 


Directions for the study and dissection of a typical 
group of laboratory animals. 
Price $1.25 per copy. Examination copies sent on ap- 
proval. 


Professor G. E. Potter, Baylor University, Waco, Texas 


PHONELESCOPE 
Teaches Through the Eye 


SOUND, ELECTRICITY 
CAPITAL APPARATUS WORKS 
Box 835 Washington, D. C. ; 
? 
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THE BEHAVIOR OF WASPS 

Wasps have a strong racial feeling. They will wel- 
come strangers belonging to their own species, even 
though they come from nests many miles away. But if 
a strange wasp of a different species alights on the nest 
it means instant battle. 

This in outline gives the results of experiments on 
wasps in a number of nests which Phil Rau, of Kirk- 
wood, Missouri, hung up in his third-floor laboratory 
and studied in greater intimacy than most of us would 
want to bestow on the slim-waisted ‘‘hot-tails.’’ Mr. 
Rau’s data will be given in detail in a forthcoming issue 
of The Journal of Comparative Psychology. 

Mr. Rau’s collection contained three species of the 
genus Polistes. He found that in general if an insect 
of a given species were transferred to a nest of the same 
species it would either be welcomed by a committee of 
the ‘‘home folks,’’ or at the very least be let tolerantly 
alone, to make itself at home if it chose. Sometimes a 
stranger wasp would become a permanent member of its 
host colony. 

A wounded wasp introduced into a strange colony of 
its own species would frequently receive apparently 
solicitous attention from its sister insects. They would 
lick its injuries and massage its body and wings. 

As an extreme case, Mr. Rau pinned to one nest a 
dead wasp of the ‘‘right’’ species which had been kept 
for several years in a museum case in an atmosphere 
saturated with creosote vapor. Most of the wasps paid 
no attention to the mummy. A few made mildly hostile 
gestures and then became indifferent. But one deter- 
mined female apparently had opinions of her own about 
the strange-smelling imtruder, for she attacked it 
furiously and was not content until she had bitten off 
both its wings. Then she retired and treated herself to 
a most elaborate and lengthy toilet. 

When a wasp was placed in a colony of a different 
species, there was no friendly welcome nor even an in- 
different toleration. Everybody was up in arms at once, 
and the stranger usually got very short shrift unless he 
were lucky enough. 30 escape. The intruder would in- 
stantly become the center of a mass of struggling, biting, 
sting-thrusting insects. 

Their hostility was just as great against the dead body 
of an alien as it was against a living insect. The same 
mummified, creosote-flavored wasp that roused the 
antagonism of only a single individual in a nest of its 
own species produced a general riot when it was pinned 
on the nest of either of the two other species. 


ITEMS 

THE earthquake which rocked Calcutta on July 2 was 
probably centered some distance to the southwest of the 
city, in the Bay of Bengal, according to the U. 8S. Coast 
and Geodetic Survey. After study of reports gathered 
from seismograph stations by Science Service, the sur- 
vey ’s earthquake experts announced that the quake was 
centered at approximately 21 degrees north latitude and 
87 degrees east longitude. Seismograph stations report- 


ing the quake were located at Georgetown University, 
Washington; St. Louis University; the Dominion Ob- 
servatory, Ottawa, and the stations of the Coast Survey 
at Tucson, Arizona; Chicago, Illinois, and Honolulu. 


A FIELD office to help Central American countries lay 
out the route of the proposed inter-American highway is 
being opened in Panama City by the Bureau of Public 
Roads of the U. 8S. Department of Agriculture. It will 
be operated by Thomas A. Forbes and D. Tucker Brown, 
senior highway engineers, and Marcel J. Bussard, as- 
sistant highway engineer. An appropriation of $50,000 
by Congress makes this cooperation with Central Ameri- 
can countries possible to speed work on the international 
highway. The entire route through Mexico has been 
mapped and much of the road completed. In Panama 
a ferry and a highway near the Pacific entrance of the 
Panama Canal will be built as the result of a recent 
act of Congress. An initial appropriation of $1,000,000 
has been authorized for this work, which will fulfill a 
treaty obligation to provide a convenient and effective 
permanent crossing of the Canal and the Canal Zone. 


THE wide distribution of the fish tapeworm in North 
America was brought to the attention of students and 
public health workers by Professor Henry B. Ward, of 
the University of Illinois, at the DeLamar lecture at the 
Johns Hopkins School of Hygiene and Public Health. 
The fact that lakes and streams of the Great Lakes 
region and central Canada are heavily infested with these 
worms has not been generally recognized until recently. 
Much of the population in these sections of the country 
has become infected with the tapeworms as a result of 
eating raw or insufficiently cooked fish from these waters. 
The tapeworm passes one stage of its existence in fish 
and another in man or other warm-blooded animals. The 
eggs discharged from human or animal intestines reach 
the water by way of sewage and then infect the fish. 
Wild animals as well as man and domestic animals are a 
factor in the spread of these parasites. 


X-Rays have been found helpful in the treatment of 
many diseases for which they are not generally used. 
Among these conditions are boils, carbuncles, certain 
cases of pneumonia, erysipelas, inflammation of the kid- 
neys, inflammation of the parotid giand and many other 
inflammatory conditions, Dr. Arthur U. Desjardins, of 
Rochester, Minnesota, told members of the American 
Medical Association at the recent meeting held in De- 
troit. Irradiation tends to destroy the white blood cells 
or leucocytes, which gather to defend the body against 
infection. It would seem that a destruction of these 
defender cells would do more harm than good, but Dr. 
Desjardins explains that the white cells contain a sub- 
stance that enables them to destroy the invading germs. 
Irradiation, by destroying the cell, liberates the pro- 
tective substance and makes it even more readily avail- 
able for defensive purposes than when it is in the intact 
cell, 
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McGraw-Hill Publications in the Zoological Sciences fe 
A new text which features : 


' —A broad comparative point of view linking up cytology with 
: embryology in a variety of chordate forms. of 
| —Emphasis on the physiology of development. 
—An attempt to interest the student in the subject for the sake ah 
of the subject itself. rk 


An Introduction to 


Vertebrate Embryology 


By H. L. WIEMAN 


Professor of Zoology, University of Cincinnati 


411 pages,6x9, more than 200 illustrations $4.00 


HE opening chapters deal with certain features of the study of ae 
protoplasm and are offered for the purpose of linking cytology ie 
with embryology. This presentation is paralleled by appropriate Ee 
studies in the laboratory. The early development of Amphioxus and & 
the frog are next considered together with reference to some phases 
of experimental embryology which have a general significance. 
Throughout the text an effort has been made to eall attention to 
experimental work whenever practicable. The treatment of the chick 
embryo and the mammalian embryo, except in connection with diffi- s 
cult phases of the subject, is planned to complement the laboratory 
work rather than supplement it. The chapters on human embryol- a 
ogy have no counterpart in the laboratory work,—the student’s study os 
of the pig embryo serving as the background for the discussion, which 2 
may also be supplemented by demonstrations. 


Coming in August! 
WIEMAN AND WEICHERT’S 
| Laboratory Manual 
| for Vertebrate Embryology 


Send for a copy on approval 


McGraw-Hill Book Company, Inc. 


370 Seventh Avenue New York 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


ROCKET EXPERIMENTS 

FRoM a small depression in a remote corner of Camp 
Devens, near Worcester, Massachusetts, rockets will sail 
upwards from a steel tower to heights that can not be 
predicted with certainty. Perhaps their greatest altitude 
for some time to come will be measured in only thou- 
sands, or even hundreds, of feet, but from them scientists 
are looking forward to the time when they will be able to 
explore heights above the earth far greater than any 
reached by airplanes or balloons. 

The Camp Devens experiment is part of the work of 
Dr. Robert H. Goddard, professor of physics at Clark 
University. Dr. Goddard is one of the pioneer students 
of this form of locomotion. It was in 1912, while at 
Princeton University, that he began his researches. In 
1914 he went to Clark, where he has worked ever since. 
Much of his work has been done with the assistance of 
the Smithsonian Institution and later of the Carnegie 
Institution of Washington. In 1919 the Smithsonian In- 
stitution published his first report on his work in which 
he outlined his theories and experiments. 

Referring to this report, Dr. C. G. Abbot, secretary of 


the Smithsonian Institution, said recently: ‘‘ Professor 


Goddard’s basic inventions of 1914, whereby he applied 
the correct angle gas orifice; his later successful intro- 
duction of contiauously burning liquid propellants, and 
his mathematical theory, published by the institution in 
1919, form the foundation on which important events in 
the exploration of the air will probably depend.’’ 

So important have been Dr. Goddard’s researches, and 
so much do they promise, that now a grant has been made 
to him by Mr. Daniel Guggenheim in order that he may 


_ continue them with adequate facilities. An advisory 


committee has been appointed, consisting of Dr. Abbot; 
Dr. J. C. Merriam, president of the Carnegie Institution 
of Washington; Dr. Charles F. Marvin, chief of the U. S. 
Weather Bureau; Dr. R. A. Millikan, of the California 
Institute of Technology; Dr. Walter 8S. Adams, director 
of the Mount Wilson Observatory; Dr. John A. Fleming, 
acting director of the Carnegie Institution’s Department 
of Terrestrial Magnetism; Colonel Chas. A. Lindbergh 
and Henry Breckinridge. 

The Goddard rocket is essentially the same as the 
fourth of July pyrotechnic, in that it is propelled by the 
recoil from the discharge of gases. This is quite different 
from the way an airplane is propelled, for example, which 
depends upon an actual push against the atmosphere. 
As a result, the rocket will work just as well outside the 
earth’s atmosphere as in it; in fact, since the air causes 
a certain amount of resistance, it would theoretically 
work better in a vacuum. Professor Goddard has per- 
fected a liquid propellant for his rocket which has many 
advantages over gunpowder or similar explosives. As 
this burns up as it is used, the rocket continually becomes 
lighter. In scientific exploration of the upper atmos- 
phere, above the present altitude records, instruments 


would be carried up, and a parachute would bring then 
safely to earth after the charge had been exhausted. 

Dr. Goddard does not promise when he will be able to 
send rockets up to these great altitudes. The only ones 
he has fired so far are small affairs, which have only 
ascended a few hundred feet. Similar rockets will be 
fired from the Camp Devens station, though increasingly 
higher and higher altitudes should be attained. He com. 
pares his present experiments with the first efforts of the 
Wright brothers, who flew only a few feet, but whose 
work laid the foundation for the present high develop. 
ment of the airplane. 

After the rocket is perfected, it is expected that it will 
be possible to study the spectrum of the sun without the 
screening effect of the ozone layer 50 to 75 miles above 
the earth, which cuts out a large part of the solar radia- 
tion. Knowledge will doubtless be gained of the Ken- 
nelly-Heaviside layer, the ionized stratum in the atmos- 
phere that makes possible long-distance radio. Samples 
of the atmosphere from these high altitudes may be 
brought down for analysis, and it may prove that at 
these heights what rarefied atmosphere there is consists 
mainly of hydrogen and helium instead of oxygen and 
nitrogen. 


THE INTERNATIONAL MEETING OF PHAR- 
MACISTS IN STOCKHOLM 

THE contents of ships’ medicine chests and who should 
be responsible for them is one of the problems being dis- 
cussed by pharmacists at the meeting of the Interna- 
tional Pharmaceutical Federation which opened at 
Stockholm on July 16. This organization has for mem- 
bers the principal pharmaceutical societies of thirty-two 
countries in Europe, North and South America, Aus- 
tralia, New Zealand and Africa. 

A special committee reported on present practices of 
various countries with regard to ships’ medicine chests. 
These vary widely from Spain, which has no regulations 
and no inspection, to Germany, which has very complete 
regulations and requires at least an annual inspection by 
a competent person. The United States has apparently 
no special regulations governing the supply of medicines 
to ships beyond those governing the ordinary practice of 
pharmacy. The officers of the U. 8. Public Health Ser- 
vice are the persons responsible for seeing that adequate 
supplies of medicines are carried on board the vessels. 

The commission recommended that the supply of 
medicines and surgical appliances to ships should be 
made by pharmacists only, and preferably by those able 
to visit personally the ships they supply. Every ship 
should carry a list of the supplies of this sort which it 
is required to carry by the regulations of its country. 
No ship except those making, short voyages should be 
permitted to clear from port until the master is in pos- 
session of a certificate from a doctor or pharmacist that 
the stocks of medicines and appliances prescribed on the 
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Egyptian University 
FACULTY OF MEDICINE 


Applications are invited for the newly created 
chair of Professor of Hygiene. Applicants must 
have a University Medical qualification and at 
least ten years’ experience of Public Health work 
preferably in a Tropical Country. Candidates 
must have a recognized qualification in Public 
Health and preferably a qualification in Tropical 
Medicine and Hygiene. They must have held a 
teaching post in a recognized institution. 

The duties of the Professor include giving a 
course of instruction to Undergraduates and a 
Postgraduate course for the Diploma of Public 
Health & Tropical Medicine. The language of 
instruction is English. He will also conduct re- 
search work. 

The pay is L. E. 1500 per year. The post is on 
contract for three years renewable. The con- 
tract can be terminated by either side by three 
months’ notice. One month’s pay is given in lieu 
of traveling expenses to Egypt. 

Applications accompanied by copies of Pub- 
lished Research and Testimonials are to be ad- 
dressed to the Dean, Faculty of Medicine, Cairo, 
Egypt, not later than 15th September, 1930. 
Further details can be secured by application to 
the Dean. 

If an Official of the Egyptian Government is 
selected for the post he will not receive the ad- 
vertised salary unless it is sanctioned by the 
Financial Authorities. 


activities, and include a few books on other sub- 


CARNEGIE INSTITUTION 
OF WASHINGTON 


Publications of the Institution present in 
monographiec form the results of its own research 


jects. 


Nearly 600 volumes have been issued, repre- 
senting studies in the following fields: 


Archaeology History 
Anthropology Literature 
Astronomy Mathematics 
Biology Nutrition 
Botany Palaeentology 
Chemistry Palaeography 
Ecology Philology 
Economics Physics 
Embryology Terrestrial Magnetism 
Genetics Zoology 
Geology 


Descriptive lists and prices may be obtained 
by addressing: 


CARNEGIE INSTITUTION OF WASHINGTON 


WASHINGTON, D. C. 


The Wistar Institute 
Slide Tray 


Section through two trays, showing nesting features 


This tray will earry forty-eight 1-inch slides or thirty- 
two 14-inch slides, or twenty-four 2-inch slides. Ample 
space for high mounts, well protected from accident or 
dust. Trays nest together. Width and breadth the 
same, so that they may be nested in either direction. All 
metal—no paint or varnish to affect slides. 


Price, $1.00 each 


Orders may be sent to 


THE WISTAR INSTITUTE 
Thirty-sixth Street and Woodland Ave., Philadelphia, Pa. 


Second Edition: Revised and Enlarged 


THE RAT: DATA AND REFERENCE TABLES 


Memoir No. 6: 548 pages. Bibliography: 2206 titles 
HENRY H. DONALDSON 
Published by THz Wistar INSTITUTE 


Philadelphia, Pa., U. S. A. Price, $5.00 


THE MICROSCOPE 


By SIMON H. GAGE, of Cornell University 


Revised, Dark-field Edition (1927) now Available. 


The Old and the New in Microscony, with a special chapter 
on Dark-Field Methods and their Application. 


Postpaid, $3.50 


COMSTOCK PUBLISHING CO., ITHACA, N. Y. 


A LABORATORY OUTLINE FOR 
GENERAL ZOOLOGY 


Directions for the study and dissection of a typical 
group of laboratory animals. 
Price $1.25 per copy. Examination copies sent on ap- 
proval. 


Professor G. E. Potter, Baylor University, Waco, Texas 


A Guide for the Dissection of the Dogfish 
(Squalus acanthias, Squalus sucklii, or Mustelus canis) 
5th edition; 32 pages, large octavo; paper cover. 
50 cents, postpaid 
Lawrence E. Griffin, Reed College, Portland, Ore. 
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list are complete. The commission also recommended 
that the federation publish an international formulary of 
ships’ medicines. 

The commercialization of pharmacy was attacked in a 
report on the influence of the chemical and pharma- 
ceutical industries on the practice of pharmacy made by 
Dr. J. H. Hofmann, of Holland, and Dr. A. Schamel- 
hout, of Belgium. These investigators found that with 
the present system in most countries, physicians are more 
and more prescribing proprietary medicines instead of 
writing prescriptions of their own for the pharmacist 
to fill. This has tended to make the pharmacist a mer- 


chant, and to deprive him of his professional status. 


The report recommended governmental regulations of 
pharmacists and their shops and greater emphasis in 
medical schools on study of drugs and prescription 
writing, as remedies for the present situation. 


MALNUTRITION IN PORTO RICO 

SERIOUS malnutrition in Porto Rico, particularly among 
children, is reported by Professor H. C. Sherman, special- 
ist in food chemistry at Columbia University. Professor 
Sherman spent some time this year at the School of 
Tropical Medicine in San Juan, where he lectured and 
studied the food problems of the people of the island. 

Development of Porto Rico’s sugar and tobacco plan- 
tations has put much land into the hands of absentee 
landlords who bought out the small farmers. Thousands 
of these farming families have thus entered the casual 
labor group to compete for jobs and to buy food at in- 
creasing prices, Dr. Sherman states in The Journal of 
Home Economics. 

‘*The great majority of the people of Porto Rico must 
live almost entirely upon whatever food will satisfy 
hunger at the expenditure of the fewest pennies. Usu- 
ally this is rice and beans. 

‘*Tt must be emphasized,’’ he continues, ‘‘that the 


. food supply is inadequate ‘as well as ill-balanced, for it 


would be a tragic error to try to reduce their supply of 
rice and beans in order to balance their diet. They are 
not getting too much of rice and beans, but they are 
setting too little of other foods.’’ 

Milk is especially needed and this need can best be met 
now by shipping canned and dried milk from the United 
States. Dairy cattle-raising is handicapped in the island 
because of the shortage of pasture land and because 
parasites prey heavily on cattle. Supplementary feeding 
for school children and orphans is being introduced in 
some places to meet the malnutrition. 

The situation is a vicious circle of poverty, undernutri- 
tion and impaired efficiency which must be broken. 


THE CAUSE OF GINGER PARALYSIS 
A SUBSTANCE related to carbolic acid is probably the 
adulterant which caused thousands of cases of paralysis 
from drinking Jamaica ginger last February and March. 
A phenol compound, probably the phosphoric acid 
ester of tricresol, is the substance which Dr. M. I. Smith, 
of the U. 8. Hygienic Laboratory, working with the 


Prohibition Bureau, found in samples of the ginger fron 
shipments that had caused cases of the paralysis. Sam. 
ples from shipments thought but not definitely known to 
have caused paralysis also contained this substance, 
Samples from lots that did not cause paralysis did not 
contain any of the phenol compound. 

Samples from the first two classes of shipments were 
fed to rabbits, monkeys and dogs. The monkeys and 
dogs were not affected, but the rabbits became paralyzed 
in the limbs and died of respiratory failure. 

An adulterated fluid extract of ginger was made in the 
laboratory to resemble the ginger that had caused the 
outbreaks of paralysis in human beings. This extract 
contained tricresyl] phosphate, the suspected compound. 
It had the same effect on the animals as the samples of 
the ginger which were known or thought to have caused 
the human disease. 

The government scientists were at a loss to explain 
why the monkeys and dogs were not affected by the 
ginger samples, but they found that paralytic symptoms 
could be produced when the suspected phenol compound 
was broken down chemically before being given to the 
dogs and monkeys. This suggested that the compound 
passed through the stomachs of these animals unchanged, 
while in the stomachs of rabbits and of man it was 
broken down into a poisonous substance. 


INSECT BEHAVIOR 


Dr. Frank E. Lutz, of the American Museum of 
Natural History, has added to the stock of perplexing 
riddles of insect behavior by a series of experiments per- 
formed on the larvae of caddis flies. These infant in- 
sects have shown an adaptiveness in their behavior that 
in some instances looks as though it contained an ele- 
ment of deliberate choice. 

Caddis flies are somewhat primitive insects, whose 
larvae live in the water. They make a cocoon-like case 
in which they live. The case is spun of silky threads, 
and in most species is reinforced with various foreign 
objects which the larva picks up and builds into its 
walls. Some species use bits of twigs and leaf-stems ex- 
clusively ; others, living in swifter waters, use small peb- 
bles and grains of sand. 

Dr. Lutz deprived a number of larvae of their cases 
and then put them in vessels of water with building- 
materials to which they were not accustomed. He gave 
the stem-users only sand and pebbles and the pebble- 
users only stems and decayed leaves. Inasmuch as the 
ancestors of these insects had been using only their pre- 
ferred materials for millions of years, the larvae were 
thus suddenly confronted with as severe a problem as 
though one were to transplant a Hottentot to Greenland 
and expect him to build a snow igloo. 

The larvae met their problems and solved them, some 
responding readily, others more reluctantly. But they 
all built themselves new houses out of the unaccustomed 
materials. The stem-building species showed some signs 
of ancestral habit when they had to work with sand, for 
they chose the long, cylindrical particles formed from 
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An Advertising Statement 

‘ AY FEVER, as it occurs throughout the United States, is actually : 

1 perennial rather than seasonal, in character. 

f Because in the Southwest—Bermuda grass, for instance, continues to ¢ 

_ flower until December when the mountain cedar, of many victims, starts ¢ 
to shed its pollen in Northern Texas and so continues into February. At z 
| that time, elsewhere in the South, the oak, birch, pecan, hickory and " 
| other trees begin to contribute their respective quotas of atmospheric 4 

¢ 


pollen. 
But, nevertheless, hay fever in the Northern States at least, is in fact 
seasonal in character and of three types, viz.: 


TREE HAY FEVER—Jarch, April and May 
GRASS HAY FEVER—J/ay, June and July 
WEED HAY FEVER — August fo Frost 

And this last, the late summer type, is usually the most serious and 
difficult to treat as partly due to the greater diversity of late summer 
pollens as regionally dispersed. 

With the above before us, as to the several types of regional and sea- 
sonal hay fever, it is important to emphasize that Arlco-Pollen Extracts 
for diagnosis and treatment cover adequately and accurately all sections 
and all seasons—North, East, South and West. 


FOR DIAGNOSIS each pollen is supplied in individual extract 


only. 
FOR TREATMENT each pollen is supplied in individual 


treatment set. 

ALSO FOR TREATMENT we have a few logically conceived and 
scientifically justified mixtures of biologically related and simultaneously 
pollinating plants. Hence, in these mixtures the several pollens are mu- 
tually helpful in building the desired group tolerance. 


IF UNAVAILABLE LOCALLY THESE EXTRACTS 
WILL BE DELIVERED DIRECT POST PAID 
SPECIAL DELIVERY 


List and prices of food, epidermal, incidental and pollen 
proteins sent on request 


Tue ARLINGTON CHEMICAL COMPANY 
YONKERS, N. Y. 
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broken sea-urchin spines. But the sand-builders with 
nothing but leaves to use worked out an entirely new 
technique. They bit the leaves into suitably sized pieces 
and then worked these into the walls of their dwellings. 


WILD ASSES AND OSTRICHES IN 
PALESTINE 

THE wild ass and his sons still seamper and bray in the 
Syrian desert. And wild ostriches still make their nests 
about the ruins of the once proud Greco-Roman city of 
Palmyra. 

A recent expedition into the Syrian hinterland, sent 
out by the Hebrew University of Jerusalem, has deter- 
mined that these animals still exist, and has brought 
back to headquarters a number of other species new to 
seience. The scientific personnel of the expedition con- 
sisted of I. Aharoni, zoologist; M. Zohary, botanist; Miss 
F. Eckman, parasitologist, and George Halil Tahan, 
hunter. 

It was found that although the wild ass, mentioned in 
the Bible, has become extinct over a large part of his 
former range, he may still be found on a long, narrow 
strip of territory stretching from Mosul toward Persia. 

The Syrian ostrich was seen in the vicinity of Palmyra, 
and three of its eggs were purchased from an Arab. 
They were smaller than other ostrich eggs, and Mr. 
Aharoni is of the opinion that the birds may turn out to 
be a distinct subspecies. 

Another prize brought back by the expedition consists 
of ‘two fine skeletons of the cheetah, or hunting leopard. 
This animal is domesticated and used like a hunting dog 
in some parts of Asia, but these particular specimens 
were hunting ‘‘on their own’’ too near a flock of sheep. 
They were shot by a French official of the Syrian man- 
date, M. Paul Clerc, and presented by him to the Hebrew 
University. 

Many smaller animals were observed and collected. Of 
one rare species, the Syrian squirrel, three living and 
thirteen dead specimens were brought in. This little 
animal seems to be a communist, for colonies of five or 
six of them will store nuts and other food supplies in a 
common cache in a hollow tree. 

Small birds were also investigated by the expedition. 
One occurrence vividly illustrated the literal accuracy of 
the verse in the Book of Proverbs: ‘‘The eye that 
mocketh at his father . . . the ravens of the valley shall 
pluck it out.’’ A wounded magpie had been captured, 
and was placed near an owl, also injured. The magpie 
promptly tried to pluck out the owl’s eyes. Mr. Aharoni 
states that this bird always attacks the eyes first. 


ITEMS 


SPECIAL orders to quarantine officers in Manila and 
cu the west coast of this country have been issued by the 
U. S. Publie Health Service in order to prevent any 
spread of cholera from the Philippine Islands to this 
country. Eight hundred cases have been reported un- 
officially from the Philippines, although the official fig- 
ures are considerably lower than this. Passengers for 


the United States are not allowed to board vessels a; 
Manila unless bacteriological tests have shown them t, 
be free of the germs of this disease. If these tests are 
not made, the passengers must be kept under observatioy 
for five days before sailing. Quarantine officers are 
ordered to be-on the watch for cases of the disease jy 
vessels arriving from the Philippines. 


STATISTICIANS of the Metropolitan Life Insurance Com. 
pany have found in a survey of vital statisties that fewer 
deaths from pernicious anemia have been reported since 
the treatment with liver or liver extract has become 
countrywide. This statistical proof bears out the im- 
pression of doctors and pathologists throughout the 
country. Since the introduction of the treatment by 
Drs. George R. Minot and William P. Murphy, of the 
Harvard Medical School, the deaths from the disease, and 
even cases of it, have become comparatively rare in the 
hospitals. Since 1926, when the liver treatment was first 
introduced, the mortality for whites has been reduced by 
about half between the ages of 55 and 74 years, when 
formerly the heaviest mortality from this disease oc- 
curred. 


Apout 250,000 deaths resulted from influenza epi- 
demics in this country between January, 1920, and the 
middle of 1929, according to a report issued by the U. 8. 
Public Health Service. These figures are based on the 
records of 95 cities for six epidemics occurring one each 
in 1920, 1922, 1923, 1926, the spring of 1928 and the 
winter of 1928-29. This total is nearly half that of 
deaths in the Unit-d States during the great pandemic 
of 1918-19. The last epidemic of 1928-29 accounted for 
about one fifth of the quarter-million deaths, or 50,000, 
while another 100,000 occurred during the sharp epidemic 
of the spring of 1920. 


A POISONOUS substance known as lyso-lecithin has been 
found in ordinary polished rice by a Japanese investi- 
gator, Dr. Motoe Iwata, working at the biochemical 
laboratory of the Institute of Physical and Chemical Re- 
search at Tokyo. The poisonous substance was 
only obtained after repeated extraction with alcohol, 
so that it could hardly have any effect on human beings 
through ordinary consumption of the cereal. However, 
it may have some relation to the factor in polished rice 
which causes the nervous disease, beri-beri. This will be 
investigated later. Beri-beri has previously been thought 
to be due to absence of vitamin B in polished rice, when 
the latter has been the chief food of affected persons. 


TuHaT there appears to be no real danger that locusts 
will become a serious pest in Mexico at this time is the 
belief of Dr. Alfons Dampf, in charge of technical in- 
vestigations in pest control work of the Mexican Ministry 
of Agriculture. Locusts are swarming in Yucatan, but 
they always exist in that state. In the fields they are 
fought with sprays and oil, while the brush in which they 
sometimes appear is burned. This type of locust hardly 
ever goes farther north in Mexico than the states of 
Jalisco and Nayarit. 
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TESTED 
STANDARDS 


PurE PROTEINS OF MILK 
vs. CRUDE CASEIN 


Te PURE PROTEINS of milk are so difficult and ex- 
pensive to prepare, that only too often the crude prod- 
ucts are inadvisedly used in researches of importance. 
One "crude essential element" of the diet may invali- 
date all other good features of a costly investigation, 
thereby disqualifying the deduction of the author. 


In recent journals such papers have appeared. 


"Crude Casein" of the usual industrial type represents 
simply an acid or rennet curd and is purely "Glorified 
Pot Cheese," containing unknown products of milk—in 
unknown amounts. 


FOR RESEARCHES OF PRECISION 


“Casein - Harris” and 
“Lactalbumin - Harris” 
have been prepared 


Through years of study in the Protein Laborato.y of 
Osborne & Mendel (Yale Univ. & Conn. Expt. Sta.), we 
have learned how to prepare these two proteins in state 
of highest molecular purity. 


Each protein contains highest nitrogen content, lowest 
mineral ash, freedom from each other and other sub- 
stances of cow's milk. 


They are made directly from fresh skim milk, which is the 
only possible way to prepare them in high purity. 


Assayed upon growing white rats. Free from all vitamins. 


AVERAGE ANALYSIS OF CASEIN—HARRIS 


Moisture .............. 10.73. Casein (N x 6.38).. 87.09 
59 Ether-soluble ........ .20 
trace Nitrogen; 
Nitrogen .............. 13.66 water,fat,ash-free 15.44 | 
(cf.—Osborne & Harris, Jr. Am. Chem. Soc., 25-IV, 346) | 
Also Also 
Purest powdered Medicinal Yeast Vitamine factors, pure food 
standardized for Vitamines 'B" mixes, deficient ae salt mix 
F & G) and Concentrates from and methods for vitamine assays 


this yeast. 


upon the Norwegian white rat. 


TUCKAHOE 


THE 
HARRIS LABORATORIES 


NEW YORK 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THE INTERNATIONAL CONGRESS OF SOIL 
SCIENCE 


Sor nitrates, one of the most important classes of 
plant nutrients, are materially increased by the addi- 
tion of other fertilizers in proper amounts. This is 
the central idea of a paper by Professor A. B. Beau- 
mont of Massachusetts Agricultural College, before the 
second International Congress of Soil Science, which 
opened at Leningrad on July 20. He added graded 
amounts of various types of fertilizer to different kinds 
of soils, and tested for increase or decrease in nitrates. 
Lime, he found, increased the nitrate concentration, in 
amounts up to six tons of lime to the acre. Beyond 
that amount lime was not beneficial; in some cases 
large amounts depressed nitrification. Green crops 
plowed under checked nitrification for three or four 
weeks, but after that time nitrates again accumulated 
rapidly. The addition of nitrate fertilizers naturally 
inereased the amount of soil nitrates, but in some in- 
stances it was found that the natural reactions and 
biclogical activities in the soil increased the soil nitrates 
over the figure allowed for even in adding the nitrogen 
fertilizers. Only one non-nitrogenous fertilizer element, 
phosphorus, had a consistent tendency to decrease soil 
nitrification. 


FLOWERPOTS that water themselves were demonstrated 
before a large group of Russian and foreign scientists 
by Professor E. P. Deatrick of West Virginia University. 
The device used is known as the auto-irrigator, and is 
the invention of Professor B. E. Livingston of the 
Johns Hopkins University. It consists of a cone-shaped 
vessel of porous porcelain, to the neck of which a glass 
tube can be attached, leading to a water reservoir. As 
the plant removes water from the soil, the soil permits 
water to ooze out through the walls of the cone, main- 
taining an even state of moisture much more satisfac- 
torily and with much less labor than is the case with 
the old method of pouring water into the pots from the 
top. Professor Deatrick showed results from experi- 
ments conducted with a battery of 150 four-gallon pots, 
all equipped with auto-irrigator systems. 


Proressor S. Kravkov has developed a method for 
restoring fertility to apparently exhausted soils without 
the use of fertilizers. It consists of keeping the soil to 
be treated under optimum physical conditions, especially 
as regards temperature, moisture and aeration, while the 
natural microbiotie population builds itself up and cap- 
tures nitrogen from the air. Professor Kravkov stated 
that he had increased the nitrogen content of ‘‘ podsol,’’ 
a poor, gray soil found in certain forest lands, approxi- 
mately tenfold by his method. 


To find out how little lime there is in the soil, find out 
how much iron there is in the plants that grow on it. 
This, in rough outline, is the field method of soil analysis 


used by Professor Oscar Eckstein, of Berlin. It is not 
of much practical value, Professor Eckstein said, to de- 
termine by analysis the total calcium content of a soil. 
Not all the calcium in it is available to plants, and it is 
only the available calcium that really counts. But it has 
been learned that there is an antagonism between cal- 
cium and iron, and when a plant gets too little calcium 
it is very apt to take up an excess of iron. Iron in a 
plant stem can be detected very easily, by means of 
several different chemicals that cause a change of color 
when it is present. So by this indirect method it is pos- 
sible to determine whether or not there is sufficient cal- 
cium in a given piece of land. 


Iron in the soil has a constant tendency to break up 
aluminum compounds it finds there and set the aluminum 
adrift. This is indicated by experiments reported by 
Dr. J. 8. Joffe, of the New Jersey Agricultural Experi- 
ment Station. Analyses of river waters showed that 
ordinarily they contain more aluminum than iron. In 
an endeavor to learn how this comes about, Dr. Joffe 
added a soluble iron compound to samples of soil, and 
found that in the solutions he got out again the iron had 
decreased in concentration, having been captured and 
held by the soil, accompanied by a release of aluminum. 
But when soil containing a good deal of iron had a 
soluble aluminum compound added, it did not lose any 
of the iron. 


SULPHUR must take its place on the list of approved 
fertilizer minerals, at least for certain types of land. 
Such is the indication of experiments performed by 
Professor W. L. Powers, of the Oregon Agricultural Ex- 
periment Station. Professor Powers has attacked the 
problem of black alkali, one of the most hopeless types 
of land ruin in the arid and irrigated West. He found 
that applications of sulphur, especially when used in 
combination with a nitrogen-rich organic fertilizer, will 
reclaim such land and make it yield good crops. Even 
normal land is often benefited by sulphur application, 
he found. Sulphur-treated fields produced higher yields 
of alfalfa, which had a richer, greener growth than that 
of the unsulphured fields. 


NITROGEN-FIXING bacteria are active even in the arid 
soils of the desert, according to Professor P. 8. Burgess, 
of the Arizona Agricultural Experiment Station. We 
usually think of these nitrogen-capturing microbes as 


‘active only in soils where higher plants leave something 


for them to feed on; but Professor Burgess found that 
in the desert soils there were enough algae, free-living 
one-celled plants, to supply at least part of the foodstuffs 
needed by the bacteria. The bacteria are able to thrive 
also in the presence of rather high concentrations of 
alkali. 


Bacteria are the chief chemists of the multiplex 
changes of material that are constantly going on in the 
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McGRAW-HILL rings to your attention 
A textbook on fundamentals for:— 
undergraduate engineers, 
chemists, pre-medical students 


and general arts and science students 
-- New Second Edition -- 


BACTERIOLOGY 


By Stanley Thomas 
Professor of Bacteriology, Lehigh University 


Second Edition 
301 pages 
6x9 

illustrated 


$3.00 


eria are living things and should be studied as 

such. At the same time they are of enormous 
practical importance to human economy. It is in the 
presentation of these two lines of thought that the 
book differs from other textbooks on bacteriology. In 
Thomas’s BACTERIOLOGY, bacteriology as a 
‘pure science’’ is presented in the first part and then 
in discussing the applied bacteriology of water, sew- 
age, soil disease, ete., the practical phases of the 
science are built upon the foundation of biological 
knowledge. 


This revision brings all of the material up to date. 
Most of the sections have been entirely rewritten. A 
chapter giving additional material on the morphology 
and physiology of bacteria has been included. The 
changes which have been made have been suggested 
by actual classroom experience with the first edition 
which was widely adopted. 


Tees essential viewpoint of this book is that bac- 
t 


Also Just Published 
LABORATORY MANUAL IN BACTERIOLOGY 


This manual presents about thirty experiments all of which 
should be carried through in consecutive order. At the be- 
ginning of each exercise all of the materials, media and cul- 
tures needed are listed. 


Send for a copy on approval - 


McGraw-Hill Book Company, Inc. 


370 Seventh Avenue 


New York. 
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soil. We have begun to understand their work, but our 
understanding so far is only a beginning, and soil 
microbiology is on the threshold of a development that 
will dwarf all present accomplishments in that field. 
These were among the ideas presented by Professor 
Selman I. Waksman, of the New Jersey Agricultural Ex- 
periment Station. Professor Waksman’s paper summed 
up the present status of soil microbiology, with special 
stress on recent developments. While soil microbiology 
is rapidly growing up into an independent branch of 
science, its future still depends on its continued contact 
with its parent sciences, Professor Waksman emphasized. 
General bacteriology and the study of the fungi, on the 
one hand, and soil chemistry on the other, will both make 
large contributions to its development and receive new 
growth themselves from the data which it will produce. 


Every plant that sends its roots down into the soil 
gathers to itself a great crowd of microscopic hangers- 
on, like the vassals around a baron of old. It greatly 
promotes the growth of soil bacteria and to a less degree 
it encourages fungi and other soil microbes, according to 
Professor Robert L. Starkey, of the New Jersey Agri- 
cultural Experiment Station. Plants seem to produce a 
substance or substances through their roots, that bac- 
teria find available for their needs, for the microorgan- 
isms grow thickest in immediate contact with the roots 
and are much scarcer a fraction of an inch away. 


THE FOOD OF MALARIA MOSQUITOES 

Two Russian investigators, Drs. N. Kadletz and L. 
Kusmina, have devised a method for forcibly feeding 
malaria mosquitoes. They imprison a captured mos- 
quito between a slip of thin glass or cellophane and a 
fold of soft paper, tightly enough to hold her but not so 
tightly as to break any legs or wings. Then they slip 
an exceedingly fine glass tube over her proboscis, and by 
this means feed her on any liquid they wish to try out. 
In a large percentage of cases the captive mosquito will 
begin pumping as soon as the liquid comes into contact 
with her mouthparts. 

This forcible feeding method makes it possible to try 
out many other things besides blood, and thus to study 
the mosquito’s food preferences, her digestive reactions 
and her susceptibility to various poisons. 

One of the first results of the experiments was the 
interesting discovery that mosquitoes like syrups better 
than they do blood. In one ‘‘run,’’ the insects con- 
sented to drink in 90 per cent. of all tries with sweet- 
ened water, but took blood in only 48 per cent. This in- 
dicates, in the opinion of Drs. Kadletz and Kusmina, that 
the preferred diet of even female mosquitoes may after 
all be plant nectars and saps, and that they develop 
ogreish appetites only on occasion. 

Mosguitoes can be fooled, too. Glycerin, which has 
no food value, apparently tastes sweet to them just as it 
does to us, for they drink it as though it were a syrup. 
But when they do, it does not seem to have the same re- 
action in the digestive tract, for only the crop, or front 
part of the tube, becomes filled, whereas when blood 
or a salty bouillon is fed the whole abdomen swells. 
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Tests were made with hibernating mosquitoes. Some 
of the insects store up fat like bears in summer, anj 
like bears they live on their fat while they doze the 
winter through. If such hibernating mosquitoes are 
roused by warming, most of them will refuse to feed, 
even if their beaks are left in the feeding tube for a 
long time. But some of them will accept syrup or blood; 
and this willingness of a few of the hibernators to 
take a meal may explain the occasional mysterious at- 
tacks of malaria that occur in winter when there are 
supposedly no mosquitoes around. 

When offered unknown fluids, mosquitoes react dif- 
ferently, according to the nature of the stuff in the 
tube. They can be tricked inte drinking poisons, such 
as formalin, quinine and corrosive alkalies, as if they 
were ordinary water. But they will not take any kind 
of ethereai oil, even in the smallest quantity. Syrups 
which the insects had previously drunk with eagerness 
were flatly refused when a trace of clove oil was added. 


MILK FROM SUN-BATHED COWS 

Sun-BATHS for cows may have advertising value, but 
experimental evidence shows that milk from them does 
not have the power to prevent rickets. A group of 
scientists at the University of Wisconsin report in a re- 
cent journal the findings of a series of experiments 
which show rather conclusively that ‘‘daily exposure of 
cows to sunlight has little if any effect upon the anti- 
rachitic potency of milk.’’ 

The flavor and general quality of summer-produced 
butter has suggested to scientists as well as to laymen 
that there may also be a difference in the vitamin value 
of milk from cows which have been in sunlight and those 
which have been kept in a barn all the time. 

Vitamin D prevents rickets by promoting the forma- 
tion of calcium phosphate in bones. Animals, both 
human and otherwise, obtain vitamin D either from food 
or from the action of sunlight upon their bodies. The 
source of the vitamin D which the cow puts into her 
milk is of greatest importance. It is especially neces- 
sary that cows get this particular vitamin, since babies 
are so completely dependent upon milk for their supply 
of this rickets-preventing vitamin. 

Early investigators in the field of vitamins were in- 
clined to believe that milk from sun-bathed cows showed 
greater powers of bone growth. The burden of proof 
points to the fact that ‘‘ well recognized superior quality 
of summer-produced butter and milk must have its pri- 
mary origin in other factors than sunlight acting di- 
rectly upon the cows.’’ The authors state that in all of 
their experiments ‘‘no improvement in milk or butter 
fat secretion was observed.’’ 

E. M. Luce, who is also working in this field, is quoted 
by the authors as concluding from experiments that any 
antirachitic properties of milk depended not upon the 
amount of sunlight the cows had, but upon their diet. 
This knowledge is of vital importance to the owners of 
dairy herds, especially those whose dairies supply the 
milk for thousands of city chi'dren, whose chance at sun- 
light is pretty small. It is not sufficient that cows have 
sunlight. They must be fed rations which contain vita- 
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min D ready made, in order that their milk will keep 
children from having rickets. 


THE IDAHO FOSSIL HORSE 

Fossit bones of a new species of extinct horse, dis- 
covered in Idaho by J. W. Gidley, of the U. S. National 
Museum, have made an evolutionary prediction good, 
just as the recently found planet Pluto made an astro- 
nomical prediction good. 

When paleontologists arranged all the fossils of the 
many extinct horse species in the order of their geologic 
age some years ago it was found that they also fell into 
a structural order. They showed graded series of char- 
acters that fairly shouted ‘‘evolution.’’ Most notable 
were the step-like increase in size, and the decrease in 
the number of toes from five in the little Eohippus to 
one in the modern horse. 

There were three gaps in the series, however, and it 
was predicted from the characters of the species on 
either side of each gap what the animal would be like 
that filled it when it was finally discovered. Two of the 
gaps have now been filled, Mr. Gidley’s find constituting 
& new species of the genus immediately below the 
modern, one-toed horse. 

The skeletons and skulls of the horses found by Mr. 
Gidley were buried in what seems to have been a bog- 
hole in a watercourse. There was a great mass of plant 
material along with the bones, consisting principally of 
leaves and twigs of trees, of species as yet unidentified. 
It is unusual to find fossil plant and animal remains in 
_the same place, for the conditions required for their 
preservation are not always alike. In the present in- 
stance, the plant remains influenced the character of the 
fossils, for the bones from the lower part of the pit are 
darkly stained with bog-iron, leached out of the leaves. 

Other animal remains found in the pit with the horse 
skeletons represent a species of giant peccary or wild 
hog, a large beaver, a mastodon, an animal that is prob- 
ably a badger, an otter-like animal, turtles, frogs and 
fish. Outside the pit but in the same neighborhood and 
in the same geological deposit Mr. Gidley found a small 
mastodon, only seven or eight feet high, and a cat about 
the size of a small mountain lion. Both of these may be 
new species. In addition he found bones of two species 
of camel, one of them about the same size as the modern 
camel and the other much longer-legged and longer- 
necked. There were also bones of a small sloth, of the 
giant peceary, and of beavers, pocket gophers and field 
mice. 


ITEMS 

BEcAUSsE of a year’s delay in obtaining radium for 
the Marie Curie Radium Institute of Warsaw, for which 
Madame Curie was given $50,000 in 1929 by a group of 
Americans, the hospital will not be able to open its doors 
until December. The delay has had its advantages, how- 
ever, for the interest on the money will be sufficient to 
purchase platinum screens for the radium when it be- 
comes available. Madame Curie said that the demand 
for radium was now so great that the producers are far 
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behind in filling their orders. Only one gram is re. 
quired for the Warsaw hospital, and although it was 
erdered last November when Madame Curie returnej 
with the purchase money, its delivery will require an. 
other five months. 


InsEctTs that are worth ten dollars a million are cheap 
at the price, for they prey on the eggs of other insects, 
thereby preventing the pests from ever seeing the light, 
They are the almost microscopic wasps known as Tricho. 
gramma which are reared in captivity by Stanley Ff. 
Flanders, entomologist of the Citrus Experiment Station, 
Mr. Flanders has been at this work for some time now, 
and has improved his rearing methods to a point where 
the tiny parasites can be produced at a thousand for a 
cent. They are shipped out in great numbers to or- 
chardists, who release them to assist in their endless war- 
fare on fruit-spoiling insect pests. 


A prEcE of petrified wood from Yellowstone National 
Park, so perfectly preserved that even the finest micro- 
scopic details are practically as clear under the high- 
power lens as those of modern wood, is described and 
illustrated in The American Journal of Botany by Pro- 
fessor H. S. Conard, of Grinnell College. It was found 
in a region where the only previously described petrified 
woods were those of redwood trees, but its structure is 
more closely akin to that of one of the species of pine 
found in the park. Before it could be studied and 
photographed under the microscope, bits of it had to be 
ground down thinner than tissue paper, so that the light 
would shine through it. 


TWIN snowflakes are responsible for the optical effect 
known as mock suns, or sun dogs. These are luminous 
spots that sometimes appear in the sky near the sun, 
observed in snowy weather in high altitudes. At the 
meeting of the American Meteorological Society, held in 
connection with the Pacific Division of the American 
Association for the Advancement of Science, Dr. John 
Mead Adams, of the University of California at Los 
Angeles, announced that he had produced these crystals 
artificially. The microscopic crystals that are born twins 
develop into a T-shaped crystal that refracts the light to 
produce the effect. 


Ir has been an accepted theory among sportsmen and 
commercial fishermen that salmon always return to 
spawn in the river where they were hatched and from 
where they travel out to sea. Last year a six-mile com- 
mercial aqueduct was opened, emptying into Grays Har- 
bor, Washington. At the spawning time this spring, 
numbers of salmon entered the great pipe at the point 
where it pours its fresh water into the bay and traveled 
the six miles to where the pipe begins in an artificial 
lake. The fish were seen entering the pipe and were 
later found in the lake. According to the water super- 
intendent there are now thousands of baby salmon in the 
lake. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


SHOOTING STARS 


PUBLIC cooperation with astronomers in observing the 
shooting stars seen in the August night sky has been 
requested by Dr. Charles P. Olivier, professor of astron- 
omy and director of the Flower Observatory of the Uni- 
versity of Pennsylvania. Dr. Olivier spoke by radio 
under the auspices of Science Service, through a nation- 
wide network of stations associated with the Columbia 
Broadcasting System. 

Explaining that the talk was given at this time be- 
cause ‘‘the month of August is, of all months in the 
average year, the one during which most meteors or 
shooting stars are likely to be seen,’’ Dr. Olivier gave 
the reason for their greater numbers. 

‘*The explanation is that the Earth, in its annual path 
around the Sun, passes through some regions of space 
where it meets more meteors than elsewhere. August is 
the month when we run into the densest part of that 
meteor stream known as the Perseid. Some Perseids 
may be seen every clear night after July 20 and up to 
August 16. Their greatest numbers are seen on the 
nights of August 11 or 12, usually the former date. On 
this night, if the moon is not shining, and one watches 
from a place with unobstructed view, and the sky is 
perfectly clear, sometimes over 100 meteors per hour 
may be seen. 

‘* However, nearness to the lights and smoke of a city, 
the least fog or haze, or moonlight, will any one of them 
cut down the numbers seen greatly, for naturally there 
are more fainter than brighter meteors, and the former 
are those not visible unless the sky is very clear. 

‘*Persons desirous of seeing the Perseids should 
therefore try to observe from a favorable place in the 
country. This year, unfortunately, the moon will be full 
on August 9, hence it will still be very bright on August 
11 and 12. Nevertheless, it will be in the far south, 
while the Perseid radiant arises in the northeast and will 
be on the meridian, overhead, by dawn. So all fairly 
bright Perseids in the northern half of the sky will be 
readily visible.’’ 

Chasing meteors is a sport that requires late hours, 
Dr. Olivier explained. Because of the relative motion 
of the Earth and the meteors, fewest shooting stars are 
seen at 6:00 P. M., while most are visible two hours 
before sunrise. In observing them, the work of the 
professional astronomers is supplemented by a group of 
amateurs, formed into the American Meteor Society. 
But Dr. Olivier requested the help of others, even those 
only temporarily interested. Any one who is willing to 
observe them during this month, especially on the nights 
of the eleventh and twelfth, can furnish real assistance. 

‘*One should choose a favorable place and provide 
himself with a watch, notebook, flashlight and pencil. 
Then, watching as large an area of the sky as possible 
he should count every meteor certainly seen during each 
half hour. As each interval is up, the record should be 


made in the notebook, along with notes as to any 
changes in the sky like passing clouds, etc., or any espe. 
cially fine meteors seen. The watching should be done 
toward one direction only, during each half hour. What 
direction it is should be recorded. If desired, other dj. 
rections may be chosen for other half hours. No meteor 
should be counted unless seen with certainty. Full notes 
as tc condition of the sky should always be made. 

‘‘Such records, conscientiously made by intelligent 
people, over periods of two or more hours near the dates 
of maximum of the Perseids, for instance, have a real 
value. When reported to us, they are published in due 
time, proper acknowledgments being made to each con- 
tributor, by name, in the publication. We also desire 
all observations of any very bright meteor, casually 
seen, no matter on what night. 

‘‘For those who would like to take part in more 
detaile: observations than those briefly outlined, a re- 
quest mailed to the Flower Observatory, Upper Darby, 
Pennsylvania, will bring a bulletin with further instruc- 
tions and descriptions of the work of the American 
Meteor Society. The society is always glad to get new 
members, for as yet there are many of our states with- 
out a single active observer therein.’’ 


THE DETECTION OF GAS LEAKS 

ENGINEERS of the U. 8S. Bureau of Mines have devel- 
oped a warning chemical of terrible smell that they urge 
should be added to odorless illuminating and fuel gases 
by gas companies before the fuel is placed in city mains. 

Ethyl mercaptan, an organic sulfur compound, is the 
smelly stuff that would be added to provide an unmis- 
takable signal of escaped gas. It has such an intense, 
disagreeable odor that only one hundredth of a pound 
of it in a million cubic feet of air will warn. Gas com- 
panies could put about eight pounds of it in each million 
feet of gas and any slow leaks in houses would soon be 
detected, whereas about forty pounds per million cubic 
feet of gas would allow their inspectors to detect leaks 
in mains and service lines underground. 

Most manufactured gas has an odor that can be de- 
tected when the gas escapes into a room, but natural gas 
is practically odorless. This is because natural gas is 
practically pure methane, CH, Artificial gas, however, 
in the process of its manufacture from coal accumulates 
oxygen and complicated compounds of methane, ethylene 
and acetylene which cause the odor. 

Natural gas was until recent years allowed to escape 
from wells but is now piped to a distance of a thousand 
miles in many cases superseding coal as a fuel in in 
dustry. This has brought forward the problem of safe 
and economic distribution over vast gas systems and 
made necessary the evolution of a super-smell like ethyl 
mercaptan. 

Possibilities of using ethyl mercaptan for a danger 
signal were first tested about 10 years ago in‘mines. A 
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little of it was put in the air supply lines and within 
5 or 10 minutes the miners were beating a hasty exit. 

Ethyl mercaptan is a liquid closely related to the alco- 
hols, and is sometimes called thio-alcohol. 


THE SUFFOCATION OF FISH 

FisH dying in an abundance of water, because they 
were not getting enough of air that is traditionally 
supposed to be fatal to them, have been the subjects of 
study in two German laboratories during the past few 
months. The researches were prompted by the fact 
that great numbers of fish died of suffocation under the 
thick ice produced by last winter, which was unusually 
severe in Europe; and scientists wanted to know, for 
both practical and theoretical purposes, just how much 
oxygen has to be dissolved in water in order to sustain 
fish life. 

Goldfish and carp became distressed and finally died 
when the oxygen in the water fell to a concentration of 
from four one hundredths to one tenth of one per cent. 
Whiting, perch and several other species of fish showed 
signs of distress at one tenth of a per cent., and died 
when the concentration fell below eight one hundredths 
of one per cent. x 

The requirements of trout, earlier experiments showed, 
are higher. This active fish can get along on water con- 
taining from five tenths to eight tenths of one per cent. 
of oxygen, finds one third that much insufficient, and 
dies if the oxygen falls below that. Carp can live easily 
where trout find it suffocating, can endure what kills 
a trout, but finally die at the low figure of five one hun- 
dredths of one per cent. 

Tenacity of life under ordinary hardships does not 
seem to have anything to do with ability to withstand 
low oxygen rations. Observers noted last winter that 
eels, one of the hardest to kill of all fish, were the first 
to suffocate when thick ice cut off the air supply from 
their water. 


IMMUNIZATION AGAINST CHOLERA 

PLANS for wholesale immunization against cholera, by 
which whole towns may be protected from the dread 
disease of the Orient, are now being considered. These 
plans are based on recent investigations with the bac- 
tcriophage, or germ-killer, taken from patients getting 
over an attack of cholera. If the plans prove practical, 
there may soon be a time when entire communities can 
be immunized against Asiatic cholera and epidemics of 
that disease may cease. 

The Indian Government has invited Professor F. 
d’Herelle, of Yale University, discoverer of the bae- 
teriophage, Major R. H. Malone, officiating director of 
the Pasteur Institute at Kasauli, and Dr. M. N. Lahiri 


‘to investigate the new discovery that bacteriophage, 


which is virulent for the cholera germ when taken from 
a convalescent cholera patient, acts as a prophylactic 
when administered to the uninfected and as a remedy 
for those who have already contracted the disease. 
Bacteriophage, it is thought, is a normal inhabitant of 
the intestine and is a parasite on the microorganisms 


found there. It was discovered after an epidemic 0 
cholera that as soon as the bacteriophage from conyg. 
lescent patients became diffused through natural meajs 
into the water used by the community, the epidemie 
ceased. This is the fact that the scientists are using 
as a basis for their investigations. Their suggestion js 
that potent strains of bacteriophage be grown de. 
liberately and these cultures be introduced directly into 
the wells, thus immunizing whole communities at one 
time. 

As a remedy when the individual has contracted the 
disease the bacteriophage has been found very effica. 
cious. If it was given within six hours of the first 
symptoms, there were no deaths; if administered be. 
tween six and twenty-four hours the mortality rate was 
10.2 per cent., but after twenty-four hours the rate rose 
to 14.3 per cent. 

The bacteriophage is said to be entirely harmless 
when given by mouth. There is a special warning that 
it should never be administered by infection under the 
skin. 


ASTHMA TRACED TO MOLD 


A comMMON form of mold which flourishes in American 
soil and finds its way into damp houses to thrive there 
in the dirt is now accused of being a cause of asthma. 
A case of asthma which persisted for nine years and 
which has finally been traced to sensitiveness to this type 
of mold has been reported to the American Medical As- 
sociation by Dr. Harry 8. Bernton, of the Georgetown 
University School of Medicine. 

This is the second case of asthma traced to mold in 
this country, and is the first traced to this kind of 
mold. Dr. Bernton, who has been testing asthmatic 
patients for sensitiveness to molds since 1923, believes 
that molds may prove to be inportant as causative fac- 
tors in this disease. Many cases of asthma are now 
classed as ‘‘non-reactors,’’ because no specific irritant 
has yet been found which is the cause of their distress. 
The new work with molds makes it likely that some of 
these cases may be cleared up. 

Dr. Charles Thom, specialist in molds of the U. S. 
Department of Agriculture, has cooperated with Dr. 
Bernton by supplying him with sixteen kinds of molds, 
which have been used in tests upon patients, in the 
search for their particular irritant. 

The young woman whose asthma proved due to 4 
mole had lived in a damp and musty house for six 
years, and it was apparently in this house that her nose 
and throat linings became sensitized to mold-laden air. 

While molds are a recently discovered cause of asthma, 
and only two cases have been found in America, Euro- 
pean physicians have been finding a considerable pro- 
portion of asthmatic patients sensitive to molds. Liv- 
ing conditions in the Old World would bring people 
who might be sensitive to molds more often into close 
contact with them, Dr. Bernton points out. 

‘‘Thatched roofs, the close proximity of domestic and 
food animals to human domiciles, animal food and ex- 
erement, offer fertile sites for development of molds.’’ 
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Lndustrial Chemistry 


An Introduction 
An Elementary Treatise for the Student and General Reader 


By Emit Raymonp Px.D. 
Professor of Industrial and Physical Chemistry, University of Buffalo 


Admirably suited to the needs of a college course in Industrial Chemistry 


Write for our special terms for college students 
649 pages Illustrated Price $9.00 


T= ever-growing application of Science to industrial ends brings with it a need by work- 
ers in any one branch for accurate but easily understood information concerning other 
branches, both with regard to the technical processes involved, and to the econom:c¢ position 
these branches may tend to occupy in relation to their own. 


Dr. Riegel’s book concerns itself strictly with what is thought to be the best method of 
making industrial chemistry understandable to both the student and the general reader. It is 
balanced, all the chapters being on the same level of scholarship, detail of treatment, theoreti- 
eal and technical information. The economic position of each industry is clearly shown by 
statistical figures of recent date. 


This book is sufficiently thorough to be valuable to the technical man, and sufficiently 
simple to be appreciated by the layman. 


Industrial 
Filtration 


ARTHUR WRIGHT 
336 Pages Illustrated $6.00 


JN this book, the author 
puts on record a large 
practical experience in 
filtration practice. It offers 
a wealth of information 
for the man behind the 
chemical side of industry. 
_ Written in non-technical 
language, it aims to pre- 
sent the subject intelli- 
gently to the plant chem- 
its and engineer, the 
superintendent, the fore- 
man -and operators em- 
ployed in industrial chem- 


istry. 


Heat Transfer 


and Evaporation 
W. L. BADGER 


306 Pages Illustrated $6.00 


A THOROUGH and ex- 
ceedingly clear exposi- 
tion of the principles of 
evaporation and heat trans- 
fer. The mathematical 
treatment of the subject is 
particularly thorough and 
lucid. The book is replete 
with illustrations and de- 
scriptions of the different 
types of evaporators in use. 
To the trained engineer 
specializing in evaporation 
installation, this book 
offers a wealth of informa- 
tion and will prove indis- 
pensable. 


Evaporation, A 


Practical Treatise 


ALFRED L. WEBRE and CLARK 
S. RoBINSON 


500 Pages Profusely 
Illustrated $8.50 
A COMPREHENSIVE 
treatise on the theory 
and practice of evapora- 
tion applied to the whole 
range of industries making 
use of evaporative proc- 
esses and equipment. 


The authors’ many years 
of experience in the prac- 
tical design and equipment 
of plants qualify them to 
discuss the subject with 
rare insight into the needs 
of the manufacturers who 
have evaporation problems. 


THE CHEMICAL CATALOG COMPANY, INC. 


417 Fourth Avenue 


New York, U. S. A. 
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CENTENARIANS 


THE old Turk, Zaro Agha, with his birth certificate 
showing 156 years of age, who is now being proclaimed 
to eredulous New York as the oldest human being in 
the world, will have a hard time convincing scientific 
skeptics that he has lived that many years. Old he is, 
without a doubt, but those who have looked into such 
claims in the past are laying their scientific wagers that 
he is not much more than a hundred or so. 

In fact, the most extreme case of longevity that 
medical records show fully authenticated was not quite 
111 years. That record was substantiated by the 
English investigator, Dr. T. E. Young, who in the early 
part of this century considered many cases of supposed 
centenarians and found only 30 persons who from other 
outside evidence could be shown to have lived a hun- 
dred years or more. Of the thirty, 21 were women 
and 9 were men. =. 

Medical statisticians hold to their idea that extreme 
old age is a rare phenomenon although in the million or 
more deaths annually in the United States at least sev- 
eral hundred death certificates show ages of over a hun- 
dred and occasional ones will show such startling rec- 
ords as 120 years. 

When such eases are looked into it is often found that 
mistaken identity confers upon the supposed centenarian 
his remarkable record. Repeatedly instances like this 
are uncovered: John Jones was born and his baptism 
duly recorded, but he died at the age of 15 years and 
his death was not registered through an oversight. In 
the same year that he died another male child was born 
to the same parents and named John Jones, perhaps in 
commemoration of his deceased brother. The second 
John Jones was never baptized. When he reaches the 
age of 85 or 90 his appearance of extreme senility at- 
tracts attention and the baptismal records apparently 
show that he is a hundred or over. The aged gentle- 
man basks in his seemingly well-authenticated record of 
extreme age. 

America has had its claimants to age records. Uncle 
John Shell, of Kentucky, who was exhibited as ‘‘the 
oldest living human being’’ with a claimed age of 131 
years, was pronounced after a careful investigation of 
his case to be ‘‘about one hundred years old, possibly 
a year younger or older.’’ 

Despite the fact that authenticated cases of human 
longevity to over a hundred years are few, man is nearly 
the longest lived of all mammals. The common idea that 
whales and elephants attain many more years than man 
is not eredited in scientific circles. But some species of 
fish may live to over 260 years according to the best 
evidence and reptiles are reported to have lived 175 
years. Birds may have a life span of a few years longer 
than man in some instances. 


ITEMS 
A BABY orang-utan, the third born in captivity, ar- 
rived recently at the Philadelphia Zoological Gardens. 
The first infant orang was born in the Zoo in Nurem- 
berg, Germany, and lived about a week. The second 


was born of the present mother in the Philadelphia 7,, 
and lived about a year. This baby was five pounds j, 
weight at birth and is thriving. There has beep , 
theory that the orangs seek seclusion for the birth o 
their young, but this mother made her nest right w 
against the bars of her cage in full sight of the crowd; 


For some years it has been known that celery contains 


vitamins A and B. Recent research has shown that jt § | 


also contains a comparatively large amount of vitamiy 
C, the ‘‘fresh fruit’’ anti-scorbutie vitamin. This resy)t 
has been obtained by Dr. Tomiji Matsuoka, who carriej 
out his experiments at the Kyoto Imperial University, 
Japan. Guinea-pigs were used as the experimental 
animals. A basal diet was given on which the guinea. 
pigs all got scurvy. This could be cured or prevented 
by a small daily ration of celery stalk or leaf. 


THE most important factor affecting the vitamin ( 
content of apples is the variety of the apple. Th 


character of the soil, age of the tree and season of pick- § 


ing have practically no effect. These are preliminary 
results of an investigation on the vitamin contents of 


different kinds of fruits and different varieties of on § 


fruit which is being conducted by Mary F. Bracewell, 
Edward Hoyle and Dr. 8. S. Zilva at the Lister Institute 
in London. The English cooking apple, Bramley’: 
Seedlings, was much more active in anti-scorbutic proper- 
ties than any other cooking or dessert apple which was 
tested. 


A SUCCESSFUL, non-poisonous food-preservative may 


be obtained from cow’s milk as a result of recent in- 


vestigations reported by Drs. F. 8. Jones and H. 8. 
Simms, of the Rockefeller Institute for Medical Research 
at Princeton, New Jersey. The natural agent in milk 
which prevents the growth of micro-organisms was is0- 
lated. It is found in the whey after the routine separa 
tion of the butter-fat and casein. It can be obtained 
in pure form in a powder which keeps for several months. 
It is reported that one grain of this powder added to 
a gallon of the ordinary medium on which germs grow 
will prevent their growth. 


NEw evidence that the Sahara Desert was once a well: F 


watered, fertile region is presented by a small fossil 
found by an African expedition of the Logan Museum of 
Beloit College now being studied at the University of 
Chicago. The specimen is the skeleton of a cane-rat, 4 
beast about the size of a woodchuck, which in present 


times is found only in thickets along the banks of 


streams in the more fertile parts of Central Africa. The 
new fossil, to be known as ‘‘ Logan’s cane-rat,’’ appears 
to be extinct, but the conditions of the find indicate that 
it is not to be assigned to any remote geological period 
The fossil comes from a region known as the Tanezroutt, 
now one of the dryest and most inhospitable parts of the 
central Sahara, 500 miles from the nearest flowing 
stream. The presence there of such an animal indicate 
that at the time at which it lived (probably only a few 
thousand years ago) the center of the Sahara was a well: 
watered country, and that its climate has since changed 
remarkably to form the present desert. 
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TESTED 

STANDARDS 
‘he PURE PROTEINS of milk are so difficult and ex- = 
pensive to prepare, that only too often the crude prod- a 
ucts are inadvisedly used in researches of importance. a 
One "crude essential element" of the diet may invali- te 
date all other good features of a costly investigation, Ek 

thereby disqualifying the deduction of the author. : 
In recent journals such papers have appeared. 4 

“Crude Casein" of the usual industrial type represents - 

simply an acid or rennet curd and is purely "Glorified : 

Pot Cheese," containing unknown products of milk—in 2 

unknown amounts. 
FOR RESEARCHES OF PRECISION < 
“ 4 d 
a gen” Through years of study in the Protein Laboratory of z 
have been prepared Osborne & Mendel (Yale Univ. & Conn. Expt. Sta.}, we a 
have learned how to prepare these two proteins in state 5 

of highest molecular purity. 3 
Each protein contains highest nitrogen content, lowest " 

mineral ash, freedom from each other and other sub- i 
stances of cow's milk. 

They are made directly from fresh skim milk, which is the os 

only possible way te prepare them in high purity. zs 

Assayed upon growing white rats. Free from all vitamins. % 

AVERAGE ANALYSIS OF CASEIN—HARRIS i 

Moisture 10.73 Casein (N x 6.38). 87.09 

................ trace Nitrogen; 
Nitrogen ............. 13.66  water,fat,ash-free 15.44 
(cf.—Osborne & Harris, Jr. Am. Chem. Soc., 25-IV, 346) % 

Also Also 
Purest powdered Medicinal Yeast Vitamine factors, pure food 4: 

standardized for Vitamines "B" mixes, deficient foods, salt mix fe 

F & G) and Concentrates from and methods for vitamine assays Ave 

this yeast. upon the Norwegian white rat. 
THE Z 
TUCKAHOE NEW YORK 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THE INTERNATIONAL COMMITTEE ON 


INTELLECTUAL COCPERATION 

A @RouP of intellectual leaders of the world have fin- 
ished six days’ consideration of how international co- 
operation in science, literature and art can best be 
promoted and stimulated. As a part of the League of 
Nations, the International Committee on Intellectual 
Cooperation is charged with coordinating the intellectual 
activities of the world. As is the case with many of the 
technical committees of the league, Americans take 
active part in the deliberations of this body. This year 
Dr. Vernon Kellogg, permanent secretary of the National 
Research Council, attended the sessions as alternate for 
Dr. R, A. Millikan. 

Mme. Marie Curie and Professor Albert Einstein both 
teok an active part in this year’s meetings of the com- 
mittee. M. Paul Painlevé, equally well known in 
French political and scientific circles, former premier of 
France, joined in the sessions held under the presidency 
of Professor Gilbert Murray, professor of Greek at the 
University of Oxford. Dr. Aikitu Tanakadate, profes- 
sor at the University of Tokio, an advocate of the Roman 
alphabet for the Japanese language; Professor Alfredo 
Rocco, Italian minister of justice; Mlle. K. Bonnevie, 
professor of zoology at the University of Oslo, Norway; 
Sir Frank Heath, British educator and scientist, and Dr. 
Hugo A. D. Kriiss, director of the Prussian National 
Library, were among the members of the committee in 
attendance. 

One of the projects considered was the possibility of 
various countries exchanging secondary school children 
in much the same way that college students, graduates 
and professors have visited various foreign countries as 
a part of their education. Use of motion pictures in 
teaching science, art and literature and the possibility 
of international exchanges of educational films came 
before the committee. 

How to make accessible to all research workers the 
vast accumulations of published data on science that are 
being provided by the printing presses of all countries 
is another problem before the committee. Whether 
scientific discoveries and developments should be given 
protection similar to that afforded inventions by patent 
laws is a question that received some discussion this 
year as well as in past annual sessions. 

The committee reorganized the International Insti- 
tute of Intellectual Cooperation at Paris which operates 
under its direction and appointed an executive com- 
mittee to promote greater efficiency in the work of in- 
tellectual cooperation. The staff of the Paris institute 
was reduced, a program of concentration was adopted 
and the resignation of M. Julien Luchaire, director of 
the institute, was accepted. M. Henri Bonnet, of 
France, a League of Nations secretariat official, was 
elected to sueceed M. Luchaire. 


EROS 


MAINTAINING an average speed of 15 miles per second, 
a little planet named Eros is on its way to Visit the 
Earth. Eagerly awaited by astronomers all over the 
world, this small but fascinating member of the solar 
system will remain in the neighborhood of the Earth 
from October, 1930, to May, 1931. 

The present visit is the most intimate that astronomers 
have enjoyed since the discovery of the eccentric little 
planet in 1898. Never quite visible to the naked eye, 
it will be easily reached by field glasses and small tele- 
scopes during several months of its stay in our Vicinity, 

Though believed to be only about 15 miles in diameter, 
Eros is the most valuable and useful member of a family 
of 1,100 asteroids. Owing to the fact that it will come 
within 16,700,000 miles of the Earth, or one fifth the 
Sun’s distance, it will be pulled out of its elliptic path 
by the attraction of the Earth. By carefully measuring 
the amount of this deviation, astronomers can determine 
the extent of the Earth’s gravitational power, and can 
compute the mass or weight of the Earth more accurately 
than it has been ascertained by other methods. When 
the number of tons of material contained in Earth are 


‘known exactly, the Sun’s distance can be determined by 


comparing its attraction for Eros with the Earth’s in- 
fluence. 

Many astronomers, especially R. H. Tucker, at Lick 
Observatory, and A. Kopff, of Berlin, have devoted years 
to the task of preparing accurate and dependable posi- 
tions of the stars near the predicted path of Eros in 
order that the observations of the planet may be mea- 
sured with the greatest exactness obtainable. 

Early in October Eros will appear in the constellation 
of Auriga, having a magnitude of ten, or a hundred 
times dimmer than fifth magnitude stars which are 
easily discernible to the unaided eye on a clear night. 
Passing south of the familiar great dipper of Ursa Major 
and through Leo Minor during December, Eros will move 
east and southward. By January 14 it will apparently 
stand still for a few days at the extreme eastern limit 
of the loop which its apparent orbit describes among 
the stars. This is due to the faet that we view it from 
a rapidly moving Earth. 

At its stationary point east, Eros will be only 14 
degrees north of the celestial equator in the constella- 
tion Leo, and will be of the seventh magnitude, or 18 
times brighter than in October. 

Moving rapidly southward, the tiny planet will cross 
the equator on January 27 and will reach its closest 
point to the Earth on February 17. Seen from a lati- 
tude of 40 degrees north, Eros will then be only 30 de- 
grees above the southern horizon, or a third of the 
way from the horizon to the zenith. 

Eros will then be only 70 times as far away as the 
Moon. The constellation Antlia in this part of the sky 
has no stars brighter than fourth magnitude. 
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On March 15, Eros will reach the western end of the 
loop and its farthest point south of the equator. During 
this part of its visit it will be observed by astronomers 
of the southern hemisphere, particularly in South Africa, 
for whom it will be high in the sky. 

Retracing its northerly path, but rapidly diminishing 


| in brightness, the planet will say farewell to the Earth 


in May and vanish, not into outer darkness, but into the 
prightness of the Sun’s radiation. 


EMANATIONS FROM BUTTERFLY WINGS 

BurTERFLY wings give off something—either invisible 
light waves or a gas—that enables them to photograph 
themselves in the dark. This curious discovery has been 
made by Austin Clark, of the U. 8S. National Museum, 
who is now engaged in trying to find out what the 
mysterious emanation is. 

Mr. Clark mounted the wings of butterflies on paper, 
which was put in the bottom of a plate box to give a 
flat surface. A fresh plate, emulsion side down, was 
placed on it, and the sealed box, with light excluded, put 
away for a week or so. When taken out the plate had 
a clear picture of the butterfly wings, complete as to 
detail and relative intensity of color pattern. Black 
patches were black, orange areas intermediate and white 
areas white, so that on the print black areas came out 
white and white areas black. 

The wings of 37 species of butterflies were examined, 
including perfectly preserved specimens reared in the 
dark from fully fed caterpillars and never exposed to 
sunlight, specimens taken in sunlight, and others which 
had been dead more than 30 years. The effect was less 
apparent in the case of the 30-year-old specimens than in 
the fresh ones. The only anomaly found was that the 
light spots of the eccmmon blue swallow-tail came out as 
if they were black instead of white—a reversibility pre- 
viously noted in photographing the Parnassides, another 
group of the swallow-tail family. Color values were 
the same on films and plates, whereas photographers say 
that they are usually, but not always, reversed on films 
in case of gas emanation, tentatively explained as due 
to interaction between the gas and the film preservative. 

Exposures were made with parts of the wings covered 
with thin slips of glass, and others with parts covered 
with cellophane. The latter substance is very trans- 
parent to the short wave-lengths of light, while glass is 
not. The glass obliterated on the negative all portions 
of the wings beneath them, but the cellophane only re- 
sulted in a slight dimming of the image, with no altera- 
tion of pattern. Hence whatever causes the effect on 
the plate will not pass a thin cover glass, but will pass 
through cellophane. 

This would seem to lend support to the theory that the 
effect is due to some kind of light waves rather than to 
a gas. But when Mr. Clark shielded part of a wing 
with a bit of thin quartz, which is even more transparent 
than cellophane to ultra-violet radiation, he found that 
the quartz blocked off the effect as completely as did 
glass. This leaves the nature of the cause still in doubt. 
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BLOOD TESTS OF PARENTAGE 

ARE heredity experts justified in assuming the role of 
Solomon in a dispute between parents over the identity 
of their offspring? ‘‘Sometimes, only,’’ is the answer 
indicated by the mass of data accumulated by science to 
date on this question, which has awakened such contro- 
versy in the Watkins-Bamberger suit concerning the 
alleged interchange of babies at the Englewood Hospital 
in Chicago. In many instances, the experts would be 
forced to shrug their shoulders without essaying a defi- 
nite ‘‘Yes,’’ or ‘‘No,’’ to the pleas of distraught 
parents. 

While complete reports of the findings have not been 
made public, newspaper accounts seem to indicate that 
this is a case where the blood group tests to establish 
parentage could apply. For the parents in question are 
said to belong to different blood groups and the children, 
according to the laws of heredity, would be distinguish- 
able by a corresponding difference in type. 

Physiologists have established that practically all 
human beings belong to one of four principal blood 
groups and that children inherit the characteristics of 
either one or the other of their parents, if they do not 
take after both. Difference in blood group is readily 
detectable because of the clumping or ‘‘agglutinating’’ 
effect that alien blood strains have on each other, 
whereas blood from different persons of the same group 
mingles freely. 

Thus if a father and mother, both belonging to 
Group O, were left with the choice of two infants, of 
Groups O and A, respectively, theoretically the Group O 
baby would be their blood kin, and the A Group child 
could not be. 

Father and Mother Watkins both happen to belong to 
the O Group, if published accounts are accurate. But 
the baby delivered to them by the hospital is of Group 
A, and not their child by verdict of the blood tests. 
Mother Bamberger, on the other hand, is said to belong 
to the AB Group, yet the baby in her arms is an O 
Group child.’ All of which sounds like a mixup some- 
where. 

One caution has been urged on modern Solomons by 
scientists, however. Very young infants may not have 
their final blood group fully established. With infants 
less than a month old, the test should be repeated after 
several months have elapsed. 

If this suggestion is complied with, it will mean that 
the disputed pair of infants of the Watkins and Bam- 
berger domiciles should undergo a confirming test. 
Then, if the published accounts of the findings are ac- 
curate, the verdict should be reasonably certain. 

Some idea of the difficulty may be gleaned from a re- 
port on the chances of establishing a child’s paternity 
by blood grouping tests, mathematically computed by 
Dr. Sanford B. Hooker and Dr. William C. Boyd, of the 
Evans Memorial for Clinical Research and Preventive 
Medicine of Boston. They estimate that in cases where 
the paternity of the father alone was brought into ques- 
tion, the probability of establishing non-paternity was 
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one to five for Group O, one to 17 for Group A, one to 
seven for Group B and one to two for Group AB. These 
probabilities are based on the frequency of distribution 
of the groups among the white population of the United 
States and upon the laws governing the inheritance of 
blood groups. 


LOW WATER LEVELS 

New records for low water levels on the Mississippi 
and other mid-western rivers are being set as the worst 
drought in the history of the Weather Bureau continues 
to threaten crops. Rivers which were breaking records 
for height of water a year or so ago are now far below 
normal. At St. Louis, for instance, the gages of the 
Weather Bureau show a height of only 3 feet, the lowest 
ever recorded at this time of year, according to M. W. 
Hayes, in charge of the work on rivers and floods. Nor- 
mally, said Mr. Hayes, the level is something like 12 or 
14 feet at the beginning of August. This height is mea- 
sured above the zero of the gage, which is set approxi- 
mately at the lowest possible. 

All along the Mississippi River system low levels are 
being recorded. At Davenport it is 2 feet 7 inches; at 
Memphis, 4 feet 8 inches; at Cairo, 9 feet 7 inches; at 
Vicksburg, 8 feet 4 inches, and at New Orleans, one foot 
three inches. At Kansas City the Missouri is 5 feet 
8 inches and at Cincinnati the Ohio is 11 feet 8 inches. 

Preliminary reports reaching the Weather Bureau 
show that this drought is the -worst ever recorded, ac- 
cording to J. B. Kincer, in charge of the bureau’s work 
on the relation between weather and crops. None of the 
bureau’s records show such a deficiency of rainfall. 


_ Though the cool weather that has now come over the 


middle west will retard the deterioration of the crops, it 
will not help materially. What is needed is rain and 
none is in sight. 

As indicating the severity of the drought, Mr. Kincer 
stated that the preliminary figures for July show that 
the lower Mississippi Valley had only a fifth of the 
normal rainfall during the month. The Ohio Valley has 
had only a third to a half of normal, the southern plains 
of Texas only a fifth to a quarter and the northern plains 
a third to a half. During the early part of the year, 
the rainfall was also much less than normal and this 
has aggravated the situation. 


ITEMS 


A NEw riddle may have been created by recent ob- 
servations of Professor Carl Oppenheimer, of Berlin, and 
Hermann Junker, of Hamburg. These men have been 
working with extremely weak solutions of metal salts, of 
hormones and some of the vitamins. The solutions are 
so weak that they can not contain any molecules, as their 
concentration is one part in ten sextillions. Still these 
extremely weak solutions, which contain an unimaginably 
tiny amount of a metal salt or a physiological substance, 
are able to affect the rate of growth of the protozoa. 


ENTOMOLOGICAL inspectors in the fruit-fly area in 
Florida did not find any of the pests during the month 
of July, according to officers of the U. S. Department. of 
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Agriculture. This does not mean, however, that the jp. 
festation has been completely stamped out, for a smal) 
focus may still exist somewhere in the state, capable of 
starting the mischief all over again if vigilance is re. 
laxed. For this reason growers are zealously spraying 
with poison bait sprays even where the fly has not been 
seen for months. The material for this work is being 
supplied gratis by the Florida Citrus Growers Clearing 
House. 


THE Mexican fruit fly, cousin to the European fruit 
fly that has caused much trouble in Florida, is again 
threatening the citrus areas on the southwestern border 
of the United States. It has not yet established itself 
on American soil, but its larvae have been found in a 
chance lot of plums from localities in Mexico supposed 
to be outside the ‘‘zone of defense’’ which the Mexican 
government has thrown about the area where its in- 
festation is chronic. The fly has twice gained ten- 
porary footholds in the United States, and only by the 
most rigorous methods and whole-hearted cooperation by 
both Mexicans and Americans was the visitation stamped 
out. 


EXPERIMENTS showing a direct connection between the 
center of optical function and the skin, which is the 
organ of tactile impressions, have been reported by 
Professor J. G. Dusser de Barenne, of the University of 
Utrecht. The experiments also showed the existence of a 
sense function of the visual organ outside of its optical 
functions. Till now the thalamus opticus has been re- 
garded as the organ of vision exclusively. The nervous 
effect caused by direct or reflected light on the eye 
travels along the optic nerve into the brain where in the 
thalamus opticus the visual- picture is seen. Destruction 
of this portion of the brain results in incurable blind- 
ness, albeit the optical apparatus may be intact. Work- 
ing on cats, Professor de Barenne injected by means of 
a specially constructed microinjector a few drops of a 
weak solution of strychnine sulphate colored with tolu- 
idine. The astonishing result of these injections is the 
development of areas on the skin of extreme sensitive- 
ness to pain and other stimuli. They are most marked 
on the side of the body opposite to the injected part of 
the thalamus, and on extremities like the ears. 


AN effort to enlist the aid of intelligent amateurs in 
the preservation of the fast disappearing prehistoric 
Indian remains in the United States has been launched 
by the National Research Council, through its committee 
on state archeological surveys. The great majority of 
our Indian remains have already been destroyed, accord- 
in to an account in a guide leaflet for amateur archeol- 
ogists issued by the council. This destruction is partly 
due to plowing, road building and city development. 
The greatest destruction, however, has been wrought by 
curio hunters who have dug into Indian mounds in search 
of relics without realizing that they were destroying 
valuable historical material. The publication explains 
briefly but specifically the methods of digging and pre- 
serving relics approved by archeologists, and shows how 
the data should be recorded so that the discoveries will 
be of scientific value. 
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eylinders of a size convenient 
and practical for laboratory use. 


jects. 


Oxygen 


Ammonia Ethylene 

(Anhy.) Helium Phosgene Archaeology 
Argon Hydrogen Propane Anthropology 
Butane Hydrogen letet’s Fluid Astronomy 
Butylene Sulphide Pictet’s 
Carbon Dioxid Isobutane Propylene 
Chlorine Methane CO,-Oxygen Botany 
Compressed Air Methyl Chloride Ritistiwes Chemistry 
Cyclopropane Neon Meche 
Ethane Nitrogen Sulfur-Dioxide cology 
Ethyl Chloride Nitrous Oxid (Anhy.) Economics 

If you inform us what gases you wish to use, Embryology 
we will be glad to quote on your requirements. Genetics 
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Furthermore, we will send you a catalog describ- 
ing our laboratory set of Unit Parts for the 
manipulation of high-pressure gases from cylin- 
ders. 


The Ohio Chemical and Mfg. Co. 
1177 Marquette St., N. E. ; 
Cleveland 
“High Pressure Gases and Gas Equipment of Every Sort” 
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CARNEGIE INSTITUTION 
OF WASHINGTON 


Descriptive lists and prices may be obtained 


CARNEGIE INSTITUTION OF WASHINGTON 


WASHINGTON, D. C. 


Publications of the Institution present in 
monographie form the results of its own research 
activities, and include a few books on other sub- 
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x SCIENCE—SUPPLEMENT 


SCIENCE NEWS 


Science Service, Washington, D. C. 


THE DISTRIBUTION OF RAIN 


AMERICA is not alone in suffering abnormal weather 
conditions, according to information reaching the U. 8. 
Weather Bureau. In central, south and western Europe 
drought has threatened the wheat crop, which has been 
especially hit in Italy. The condition in France is also 
bad, in Germany it is not so bad, while in England the 
crops have not yet been affected. Rain has come in 
England, so that the conditions there will probably be 
relieved. 

In Japan and along the coast of China it has been 
very wet in recent weeks, with many typhoons. In South 
America, where the seasons are reversed and it is now 
the middle of winter, the weather has been unusually 
cold. Reports from Australia, also now in winter, indi- 
cate that the Australian wheat crop is unusually good. 

With such abnormal conditions in the United States 
they are to be expected elsewhere, though not of the 
same kind, according to Dr. C. L. Mitchell, of the 
Weather Bureau. 

‘*When it is excessively dry here, it will be excessively 
wet elsewhere, and when we have unusually hot weather 
other parts of the world will be unusually cold. In 
other words, the average over the world stays pretty 
much the same. Lately there have been a good many 
rains at sea, and a rain at sea is really a most useless 
thing! 

There have also been rains lately in the region east 
of Hudson Bay. This is the center of the main dis- 
_ turbance of eastern North America, and other disturbed 
| regions, or low-pressure areas, have been merely satellites 
of this large low in Labrador. This condition permits 
the warm air from the Gulf of Mexico to pass unhin- 
dered in a northeasterly direction across the country. 
A large low over the Middle West with a high to the 
north of it would produce the conditions needed for rain, 
he said, as there is moisture in the atmosphere, and it is 
only necessary to precipitate it. But there are no arti- 
ficial means of making this happen. Just what has 
eaused this distribution of pressure areas Dr, Mitchell 
could not say. 

Only the drought and hot spell of 1901 can compare 
with the present one. But that was confined to July, 
and was over by this time of the year, and this one is 
still continuing. Certain parts of the country were 
harder hit in that year than they have been so far this 
year, but as the present drought threatens to continue 
for some time it is quite likely that this will prove far 
worse, 


EFFECTS OF THE DROUGHT 


THE latest information obtained at the U. 8. Depart- 
ment of Agriculture indicates that no danger of actual 
food shortage is foreseen in the extreme drought affect- 
ing crops in wide areas of the United States. 

Luckily the major portion of the wheat crop was safely 
harvested before the effects of the continued heat had 


begun to tell and this means, at least, an abundance of 
flour for bread. 

The possibility of a potato shortage still looms but 
is not yet serious. Meat, on the other hand, promises 
to be cheap. In fact, the fear is that it may be dis. 
astrously so for the farmer, as pasture lands are suffer- 
ing and the prospects for a normal corn crop lessen with 
each additional dry day. 

Two more weeks of drought would mean that thou- 
sands of farmers will be forced to kill their stock this 
winter because they will not have enough feed to last 
them through until the next crop. Such a forced mar- 
keting of stock would have the effect of lowering meat 
prices and involve serious losses to stock raisers through- 
out the country. Supplies of wheat already harvested 
and the additional spring crop that will be garnered 
from the northern states, if the drought there is not too 
prolonged, should partially compensate for the corn crop 
shortage, however. 

With the stock-raising industry the worst hit by the 
drought, a milk shortage might be expected, but thus 
far the surplus supply of dairy products has sufficed and 
stood the dairymen in good stead in preventing a price 
slump. Luckily the dairy communities of Minnesota, 
Wisconsin and northern Iowa have not been among the 
worst hit, although this season of the year is normally 
one of reduced milk production. 

Regions bordering around the Ohio-Mississippi river 
system frem Pittsburgh to the Gulf and Montana and 
adjacent portions of North Dakota are those most af- 
fected by the heat wave and three quarters of the aver- 
age crop yield is the best that can be hoped for from 
these sections. There is still the possibility of crops 
above the average from New York, the New England 
States, and North and South Carolina, while portions 
of Wisconsin, Iowa, South Dakota and Nebraska may 
still be above par. But surrounding the area of extreme 
drought on the borders of the Ohio and Mississippi, there 
is a large section which will yield slightly less than aver- 
age crops, probably about four fifths the normal yield. 

The picture painted for the whole country is not so 
black, then, as might be expected, though certainly it 
does not look bright for many communities. This reckon- 
ing is based only on the present crop indications, how- 
ever, without a calculation of the dire chances involved 
in continued and wide-spread drought. If there is no 
relief from the heat, the present picture is too optimistic. 

Chances of a hot dry August following a hot dry July 
are only one in eight, however, judging from the records 
of past years. While offering this reassurance for what 
it is worth, the statisticians of the U. S. Bureau of 
Agriculture left the duty of prophecy to the Weather 
Bureau, which to date offers no promise of relief. 


PATENTS FOR RAIN-MAKING DEVICES 


Ir you could make rain in any desired amount to 
order, you would undoubtedly become, to-day, the most 
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Ward’s Natural Science 
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Rochester, New York. 


Owned and operated by the University 
of Rochester in the interests of Science. 
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Krantz Crystal Models 


Fossils: Coliections, Models and Index 
Fossils 


Relief Maps and Geological Models 
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Entomological Supplies 

—" and other Osteological Prepara- 
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Zoological Specimens for Exhibition and 
Study 

Anatomical Models for Human and Com- 
parative Anatomy 


8-42 Microscope Slides 


The Frank A. Ward 


Foiindation of Natural Science of the 
University of Rochester. 
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Models 
Skeletons 
Lantern Slides 
Display Material 
Preserved Material 

Naturalists’ Supplies 

Stains and Chemicals 
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Laboratory Glassware 
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Dissecting Instruments 
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famous person in the world, besides earning a fabulous 
fortune. The present severe drought has brought its 
usual crop of professional rain makers seeking to swindle 
the credulous farmer, who in his present desperate straits 
is willing to take a chance on almost anything that may 
bring relief to his sun-baked, withering crops. No 
method has yet been devised which will produce rain in 
a sufficient quantity to make it practicable during a 
severe drought such as we are now having, but unfortu- 
nately not all farmers know this. 

The professional rain maker is a shrewd salesman who 
knows how to play on the credulity of human nature. 
He may, for example, enter into a contract with a farmer 
promising him rain in a week or ten days for which he 
is to receive five thousand dollars. The rain maker will 
then set up some formidable looking apparatus which 
discharges electric sparks or chemicals in the air. He 
may explode shells containing gunpowder or nitro- 
glycerine. Under ordinary circumstances rain is bound 
to come sooner or later, and the rain maker can very 
well gamble on this chance, for ke has nothing to lose. 
As soon as rain comes he credits the performance to 
himself and, of course, demands the sum specified in his 


‘contract. 


Rain makers have been careful to protect their meth- 
ods and devices by obtaining patents from the govern- 
ment. Daniel Ruggles obtained a patent in 1880 for 
making rain by sending up one or more balloons carrying 
explosive cartridges and torpedoes which are detonated 
by an electric wire trailing on the ground. His theory 
is that the explosion produces a concussive force which 
condenses the moisture in the air, thus producing rain. 
There is actually no scientific basis in this theory. Dur- 
ing the war immense quantities of explosives were 


detonated, but no appreciable quantity of rain was 


caused by those explosions. 

Another patent issued in 1891 to Louis Gathmann first 
forms rain clouds by spraying liquid carbon dioxide gas 
high up in the air The evaporation of the carbon dioxide 
cools the air, con. ing the moisture it contains, form- 
ing a cloud ang, », ally rain. This method appears 
plausible at first, put.in order to cool large quantities 
of air so as to produce any appreciable condensation of 
moisture, extremely large quantities of liquid carbon 
dioxide would have to be used, the cost of which would 
be prohibitive. The rain thus produced would not save 
enough crops to pay for the expense involved. 

Several patents have also been granted for balloons 
equipped with sharp metallic points in order to discharge 
electricity in the air. John Potts, for instance, ob- 
tained a patent in 1913 for a balloon having many sharp 
spurs on its surface. These points are attached to a 
wire which is grounded. Another patent, granted in 
1918, uses a similar device. The inventor explains his 
theory in the following language: 

‘«The atmosphere is known to contain transient zones 
of electrified air, and it is also known that aqueous par- 
ticles constituting clouds are invariably charged with 
electricity and that the potential distribution through- 
out such atmospheric zones and clouds is usually uneven. 


It is also known that the sign and the potential gradient 
of regions of the atmosphere are varied or altered by 
these charged zones of clouds. I have discovered that 
if the potential gradient between earth and such atmos. 
pheriec zones and clouds is diminished or canceled, par. 
ticularly at times preceding rainfall, or at times when 
rain is falling, rainfall is procured or stimulated.’’ Un- 
fortunately although this theory sounds plausible it does 
not work out in practice to produce rain. 

Numerous devices, such as those we have just de- 
scribed, are at present being offered to hundreds of 
farmers to break the drought. The officials of the 
United States Weather Bureau brand these devices as 
pure fakes, and the men who are enriching themselves 
at the farmers’ misfortune are nothing but scoundrels. 

Science has not yet discovered all the facts of meteor- 
ology. We are still at the mercy of the elements, just 
as our ancestors were thousands of years ago, except that 
we have provided ourselves with better shelter. Until 
our knowledge of weather is more complete than it is at 
present, it will be almost impossible to control or to 
make rain when we need it, because we do not under- 
stand all the underlying causes. Until then, farmers 
ean do nothing in times of drought, in spite of the 
claims of inventors or professional rain makers. 


FISH CROP OF THE CANADIAN PRAIRIES 

THE Canadian prairies raise other crops than those of 
grain. Recent Canadian Government statistics show 
that more than $4,000,000 was paid last year for fish 
caught on the prairies. ; 

This new industry has arisen in the three central prov- 
inces of Canada, which because of their wheat-growing 
facility have been called the granary of the British 
Empire. Commercial fishing is an established industry, 
reaching north as far as Lake Athabasca. On the shores 
of this lake, nearly 1,000 miles distant from Winnipeg 
and some 1,700 miles from Chicago, are factories where 
whitefish and trout are caught in large numbers to be 
frozen, packed in special wrappers, boxed and shipped 
by refrigerator barges down the Athabasca River to 
Waterways, the end of steel, 200 miles distant to the 
south. 

There are innumerable lakes in the prairie provinces. 
Each year during the past few years has seen more and 
more boats of all sorts going northward to the unfished 
lakes of the region. Fishermen are stationed at these 
lakes far from the railways and are out daily during the 
summer season, pulling in their nets and bringing their 
catch to their station where a boat comes every day 
from the central station of the fishery company to call 
for the load. By easy stages the fish is brought to the 
railways, carried that far by water craft. 

In winter the fishing still goes on. A large portion 
of the annual fishing sales consists of winter-caught fish. 
Through holes in the ice the fishermen work their nets, 
and daily they go out to haul in the fish which have thus 
been captured under the thick ice. Horse-drawn sleighs 
eall once a month during the winter months, making 
their way over the ice from lake to lake. The sleighs 
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are loaded with the boxes of frozen fish, which are 
dressed on the ice, and packed in weather that is usually 
thirty below zero and often down to fifty below. By 
sleigh the fish are taken to the railway. 

Commercial fisheries are of the opinion that the fish 
business of the Canadian prairies is still in its infancy. 
They see a great future for the business with the com- 
ing of better transportation facilities. Railways are 
now being built farther north in the prairie provinces, 
and they will tap the fish districts, aiding a growing in- 
dustry which brings whitefish, tullibee, pickerel, grayling, 
trout and sturgeon to the tables of the prairies and the 
midwestern states of the United States. 


EARLY RECOGNITION OF WHOOPING 
COUGH 

DELAY in quarantine of whooping cough which exacts 
a death toll twice as large as scarlet fever is deplored 
by Dr. Louis W. Sauer and Leonora Hambrecht, of 
Evanston, Illinois, in a report to the American Medical 
Association, recommending early diagnosis by the cough 
plate method. 

Under the present system of diagnosis, quarantine is 
not usually established until after the period of greatest 
contagion has passed, these authorities charge. This is 
because the familiar whoop does not appear until the 
illness is well advanced. It is not necessary for the 
doctor to await this symptom in a suspect case, however, 
as the pertussis bacillus which causes the whoop can be 


_ detected by cough plates or disks which are held three 


or four inches from the patient’s mouth during a cough- 
ing spell. 

Cough plates are made with a coating of boiled potato, 
glycerin, agar and blood mixture, prepared under con- 
ditions most favorable for the speedy growth and detec- 
tion of the whooping cough bacillus. To properly expose 
them for diagnosis, a deep explosive cough is desirable. 
Should the patient prove unable to cough to order, a 
drink of cold water, a brisk run or a forceful slap be- 
tween the shoulder blades is usually effective in bringing 
on an attack. 

Successful trial of the cough-plate method of diag- 
nosis has been made by the Copenhagen Health Depart- 
ment, while in America the Commission for the Study of 
Whooping Cough has reported favorably on its use. 

Importance of the early detection of whooping cough 
is in the prevention of epidemics. In the treatment of 
individual cases, however, it is not particularly helpful. 


ITEMS 

PELLAGRA has increased during the extreme summer 
drought in practically all the southern states, according 
to reports received by the U. S. Public Health Service. 
Spread of the disease is believed to be due more directly 
to unfavorable economic conditions than to the severe 
heat and dryness, but indirectly the drought has been an 
important factor in reducing crops and bringing about 
the food searcity that causes pellagra. Exact statistics 
on the cases of pellagra in the various states are not 


available, but an increase in cases has been noted jy 
North and South Carolina during the past several months 
and more recently health workers in Kentucky ang 
Arkansas have reported worse conditions. 


Fap diets, modern habits of living, self-prescription 
and overuse of laxative medicines and mineral oils, anj 
infection, either directly or from foci, are among the 
possible causes suggested by doctors to explain the 
sharp rise in the appendicitis mortality rate during the 
last nineteen years. In 1928, more than 18,000 deaths 
in the United States were attributed to this cause alone. 
Reports issued by the Metropolitan Life Insurance Com. 
pany, based on records of policyholders, show an increase 
of 20 per cent. in the death rate for white males and a 
14 per cent. increase for white females during the last 
five years of this nineteen-year period as compared with 
the first five years. More men died from appendicitis 
during the entire period than did women and apparently 
they are becoming increasingly susceptible to the dis- 
ease. During the nineteen years there has been immense 
improvement in surgical technique and focus of interest 
by the public and physicians on the disease has insured 
early diagnosis thereby improving conditions for re- 
covery, but still the fatalities grow. 


Its return heralded by unauthorized press reports that 
it had unearthed the skeleton of a prehistoric giant race 
which once inhabited America, and specimens of the 
silk or linen clothing worn by these ancients, the expedi- 
tion of the University of Pennsylvania Museum has re- 
turned from excavating an old Indian mound near 
Wheeling, West Virginia. Mr. Charles Bache, leader of 
the expedition, stated in his report that very important 
discoveries were made at the mound. The expedition 
uncovered large spear heads of stone, some more than 
six inches long, cut into blades by prehistoric Indian 
warriors. The mound also yielded fine tobacco pipes 
carved by these Indians of pre-Columbian times. Mr. 
Bache declared incorrect the advance news reports that 
these prehistoric men were forerunners of the Indians 
and occupied America before the red men. He stated 
that the skeleton in the mound was of normal size. 
What was reported as fabric was probably fragments of 
bark wrappings. 


Rayon and other synthetic cellulose fabrics will soon 
be underselling cotton goods as they are now underselling 
silk. So prophesies Professor Charles E. Mullin, head of 
the division of textile chemistry at Clemson College. One 
company, he states, has already announced that it can 
produce viscose yarn at a lower price than that of me- 
dium or fine cotton yarns of the same size. Synthetic 
fibers are competing with silk not only in price, but also 
in fineness. It is now possible to produce filaments that 
are two and one half times finer than those of true silk. 
These are being made on a commercial scale both in 


‘America and abroad. It requires more than 4,225 miles 


of one of these filaments to weigh a pound. 
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TESTED 


STANDARDS 


PuRE PROTEINS OF MILK 
vs. CRUDE CASEIN 


1# PURE PROTEINS of milk are so difficult and ex- 
pensive to prepare, that only too often the crude prod- 
ucts are inadvisedly used in researches of importance. 
One "crude essential element" of the diet may invali- 
date all other good features of a costly investigation, 
thereby disqualifying the deduction of the author. 


In recent journals such papers have appeared. 


"Crude Casein" of the usual industrial type represents 
simply an acid or rennet curd and is purely "Glorified 
Pot Cheese," containing unknown products of milk—in 
unknown amounts. 


FOR RESEARCHES OF PRECISION 


“Casein - Harris” and 
“Lactalbumin - Harris” 
have been prepared 


Through years of study in the Protein Laboratory of 
Osborne & Mendel (Yale Univ. & Conn. Expt. Sta.}, we 
have learned how to prepare these two proteins in state 
of highest molecular purity. 


Each protein contains highest nitrogen content, lowest 
mineral ash, freedom from each other and other sub- 
stances of cow's milk. 


They are made directly from fresh skim milk, which is the 
only possible way to prepare them in high purity. 


Assayed upon growing white rats. Free from all vitamins. 


Moisture .............. 


AVERAGE ANALYSIS OF CASEIN—HARRIS 


10.73 Casein (N x 6.38).. 87.09 
59 Ether-soluble ........ .20 
trace Nitrogen; 


Nitrogen .............. 13.66 §water,fat,ash-free 15.44 
(cf.—Osborne & Harris, Jr. Am. Chem. Soc., 25-IV, 346) 
Also Also 
Purest powdered Medicinal Yeast Vitamine factors, pure food 
standardized for Vitamines "B" mixes, deficient foods, salt mix 
F & G) and Concentrates from and methods for vitamine assays 
this yeast. upon the Norwegian white rat. 
THE 


TUCKAHOE 


HARRIS LABORATORIES 


NEW YORK 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THE FIFTH INTERNATIONAL BOTANICAL 
CONGRESS 

AMERICAN leaders in the study of plant life were 
accorded prominent places in the councils of the Fifth 
International Botanical Congress, which assembled at 
Cambridge on August 16. The presidency of the meet- 
ing was naturally given to the great university which is 
acting as host to the world botanists, in the person of 
Professor A. C. Seward. But the active work of the 
sessions is carried on in eight sections, and three of the 
eight section chairmanships have been assigned to Ameri- 
can scientists. These are Professor H. C. Cowles, of the 
University of Chicago, who presides over the section on 
plant geography and ecology; Professor R. E. Buchanan, 
of the Iowa State College, at Ames, who has charge of 
the section on bacteriology, and Professor L. R. Jones, 
of the University of Wisconsin, whose section deals with 
questions of plant diseases and the fungi that cause 
them. There are also three Americans in the list of 
honorary vice-presidents of the congress: Professor L. 
H. Bailey, of Cornell University; Professor R. A. Harper, 
of Columbia University, and Dr. E. D. Merrill, of the 
New York Botanical Garden. American botanists are 
turning out in large numbers for this meeting, the first 
international gathering of its kind since the Interna- 
tional Congress of Plant Sciences held at Cornell Uni- 
versity, Ithaca, New York, four years ago. The Ithaca 
congress was the first international botanical meeting 
of the post-war period. Over three hundred American 
botanists had signified their intention of attending the 
present congress. 


ACCORDING to advance reports, Professor A. C. Seward, 
of Cambridge University, president of the congress, told 
of the difficulties in bridging the gap between the plant 
forms of the late Paleozoic, when the principal coal beds 
were formed, and those of the Mesozoic, or age of dino- 
saurs. World climate, and the face of the earth itself, 
underwent revolutionary changes during that critical 
period in geological history, according to Professor 
Seward, and the great changes in environmental condi- 
tions were reflected in the downfall of the earlier dy- 
nasties that had ruled the ancient forests and the rise 
of new and different dominating families. The heredi- 
tary steps by which the new arose from the oid can not 
be traced in any fossil records which have yet been dis- 
covered. Professor Seward believes that the rocks of 
inner Asia, which have recently given up many of the 
early family secrets of the dinosaurs, may also yield 
some of the missing chapters in the story of plant evo- 
lution, once they are searched with sufficient care and 
understanding by men who can tell when and where there 
was a forest a hundred thousand years ago by searching 
for microscopic grains of fossil pollen in the peat of an 
ancient bog. The yellow fertilizing dust that settled on 
the waters and was drowned and absorbed into the muck 
on the bottom is read especially zealously to learn the 


movements of the great thickets of hazel that marcheg 
on the margins of the sub-arctic forests in the days when 
the glaciers were retreating from the face of Europe, 
But it is not all plain sailing, this seeing of woods where 
only the fossil dust of its flowers remains. According to 
Dr. G. Erdtman, of the University of Alberta, there are 
difficulties in searching for vanished woods with a micro- 
scope. It can not be assumed that where there is much 
pollen there was a heavy growth of the plants that pro- 
duced it, and that where there is none there were few or 
no such plants. If the bog into which the pollen fell 
was not in proper condition to receive and preserve it, 
the pollen would be lost and thus no record would re- 
main. Such conditions would include a chemical or bac- 
terial state of the water that would cause the pollen 
grains to decay, a frozen surface over the bog at the 
time of pollen-shedding, or one of a number of other 
circumstances. Therefore one’s grain of pollen must 
sometimes be taken with a grain of salt. 


MoperN Denmark is a country of man-made forests. 
Only about eight per cent. of its territory is wooded, 
and about two thirds of that fraction consists of ever- 
greens planted by man—wholly artificial forests. The 
remaining third consists of almost oure stands of beech. 
These were originally native forests of mixed timber, 
but due to selective cutting almost nothing but beech 
is left. The problems of forestry in an almost forest- 
less country were presented by Professor C. H. Ostenfeld, 
of the University of Copenhagen. Danish foresters do 
not really like the pure beech forests, for beech trees 
are exhausting to the soil, and are not such valuable 
timber as some of the trees they have replaced in the 
course of the centuries. However, the highly valuable 
oaks were all cut out many years ago, and the beeches 
did not permit them, nor any of the other hardwood 
species that went with them, to develop again. Beeches 
form a dense shade, beneath which their own seedlings 
can grow, but not the seedlings of other trees. The shade 
is so dense, in fact, that very few bushes and herbs will 
grow in a beech forest. The return of a mixed hard- 
wood forest, of a type resembling the original native 
woods, is much desired by Danish foresters, but they 
have to foster it by strictly artificial means. 


EVOLUTION through crossing of dissimilar parents, 2 
rival theory to the continuous-variation idea of Darwin 
and the sudden-mutation mode advocated by DeVries, 
is upheld by a Dutch botanist, Dr. J. P. Lotsy. He 
points out that our idea of a species is based on the 
assumption that all individuals that look very much alike 
have had a common descent. We see the grandchildren 
and take the ancestors for granted. Beginning at the 
other end, he selects ancestor-plants and traces the de- 
velopment of new character-combinations in their de- 
scendants. In spite of the plausibility of the muta.ion 
theory, he insists that it has never been proved that a 
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has just published 


By Morley A. Jull 


Senior Poultry Husbandman, Bureau of Animal 
Industry, U. 8. Dept. of Agriculture 


639 pages, 6 x 9, 229 illustrations 


$4.00 


HIS book is a comprehensive 

handbook of every essential of 
profitable poultry raising. It offers 
a well-balanced treatment of the 
background and development of the 
industry, its economic significance, 
the scientific principles of poultry 
culture, practical methods of poultry 
production, latest and most authori- 
tative data, a study of the problems 
of marketing and their solution. 


By following this outline, the 
book keeps to the logical order for 
a complete and unified study of 
poultry husbandry. At the same 
time the author has arranged his 
material so that the practical sections 


of the book may be read under- 
standingly without reference to the 
more technical discussions. 


The book is authoritative and 
based on latest research. It brings 
to the poultryman data and methods 
that are in use by the most success- 
ful operators today. It deals with 
the specific problems of hatching, 
breeding, housing and feeding. Its 
scope is wide—everything is cov- 
ered from the formation of the egg 
to by-products cf the chicken indus- 
try, from inheritance characters to 
capon production, from marketing 
eggs to records and accounts. 


Send for a copy on approval 


McGRAW-HILL BOOK COMPANY, Inc. 


Penn Terminal Building 


370 Seventh Avenue 


New York 
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new form of specific rank has arisen in this manner. 
The only new forms whose origin has been actually ob- 
served have been produced by hybridization, though 
even these are not of specific rank. Dr. Lotsy regards it 
as quite possible that the main divisions of the organic 
kingdom originated by hybridization. In many of the 
lower forms of life, from which the higher ones are as- 
sumed to be derived, the cell protoplasm as well as the 
nuclei unite during the reproductive process. This, Dr. 
Lotsy states, furnishes a possible mechanism for the de- 
velopment of the major differences that separate the 
great divisions of the plant and animal kingdoms. 


THE stem or leaf of a plant can best be understood if 
we think of it partly in terms of the engineering prin- 
ciples governing reinforced concrete structures, partly in 
terms of the principles governing flexing springs. The 
plant’s mechanical problems demand a compromise be- 
tween these two sets of principles, and the most success- 
ful plants are the ones that have evolved the best struc- 
tural compromises. As a matter of fact, plants have 
on the whole been more successful as inventors of rein- 
forced structures than have human engineers. These 
are the central ideas of an address by the Russian plant 
physiologist, Professor W. Rasdorsky. The classic theory 
of plant parts as mechanical structures regarded stems 
and similar parts merely as sets of rigid beams. They 
are much more like reinforced concrete pillars, the 
long tough strands, frequently interwoven with each 
other, representing the reinforcing rods or webs of ex- 
panded metal, the pith and small-celled tissues between 
the strands representing the concrete ‘‘fill,’’ and the 
hard rind taking the place of the ‘‘armor’’ in which 
reinforced concrete columns are sometimes sheathed. 
Piants have an advantage over artificial reinforced struc- 
tures because reinforcing strands and ‘‘fill’’ are grown 
together, not merely poured and tamped together, so that 
there is far less danger of cracking or ripping apart. 
Furthermore, the ‘‘fill’’ of small cells is much more 
elastic and compressible than is the mass of cement and 
crushed rock in a concrete pillar, so that there is a cer- 
tain amount of ‘‘give’’ under a heavy strain, which 
might cause an overloaded completely rigid structure to 
buckle and break. 


EVEN so minute a living thing as a bacterium parasitic 
on plants has an internal structure corresponding in a 
way to the various organs found in larger plants or 
animals. R. H. Stoughton, of the Rothamsted Experi- 
mental Station, England, has found that the germ of 
one of the serious diseases of the cotton plant, angular 
leaf-spot, which has been described as ‘‘structureless,’’ 
has quite a number of special features about it that can 
be seen by sufficiently careful microscopic examination. 
Most important of the internal structures is a central 
mass that seems to correspond with the nucleus in the 
cells of higher organisms. It divides when the bacterium 
itself is preparing to split into two new individuals, 
which is one of the most characteristic of nuclear per- 


formances. Mr. Stoughton also observed individual 


bacteria budding off tiny round bodies, which subse. 
quently ‘‘germinated’’ into the rod-like shapes of the 
parent organisms. Mr. Stoughton also experimented 
with cultures of the organism to find out under what 
conditions the disease was most likely to attack cottoy 
plants. He worked with apparatus designed to contro] 
air temperature, soil temperature, air humidity and light. 
With these environmental elements under control, he 
found that the bacterium likes a temperature of 75 de. 
grees Fahrenheit best, and will not grow if the mercury 
rises above 94 degrees. If a liquid containing the bac- 
teria is sprayed over the leaves of the cotton plant, in- 
fection will occur at all temperatures up to 104 degrees, 
but there is some evidence that younger leaves are most 
susceptible at low temperatures and older ones at high. 


IF you were a physician, what would you make of a 
disease germ that changed its trade almost overnight, 
and thereafter produced some other kind of a disease? 
That is one of the diagnostic difficulties that plant pa- 
thologists are up against as shown by studies by J. 
Henderson Smith, of the Rothamsted Experimental Sta- 
tion, England. The only way one can be quite sure of 
his diagnosis of a plant disease caused by a filterable 
virus is to have a pedigreed culture of the virus and a 
standardized host plant of known source, age and en- 
vironment. Under unstandardized conditions, such as one 
has to deal with in the field, the symptoms of the various 
virus diseases differ so much as to make identification by 
inspection alone untrustworthy. Even a difference in 
the mode of infection may make a considerable differ- 
ence in the appearance of the disease. The most baffling 
difficulty encountered in some cases, however, is the ten- 
dency of the viruses themselves to change, especially 
when the disease has been transferred from one plant to 
another of a different species or variety. These changes 
in some instances seem to be permanent. The virus dis- 
eases with which Mr. Smith has been dealing are caused 
by organisms (if they are organisms) too small to be 
seen with even the highest powers of the microscope. 
Whatever the causal bodies may be, they can pass 
through the pores of a fine-grained porcelain filter; 
whence their name, filterable viruses. 


BACTERIA that find oxygen a poison and that breathe 
hydrogen instead have had their physiological secrets 
investigated by Professor J. W. McLeod, of the Univer- 
sity of Leeds School of Medicine. Plants and animals 
take up oxygen simply as the readiest means of obtain- 
ing energy from food substances. These bacteria, which 
prefer places where there is little or no air, are able to 
get their needed energy by a different process. They 
detach hydrogen from certain complex organic com- 
pounds, and the breaking apart of these molecules re- 
leases energy. Oxygen is inimical to this process. If 
the newly released hydrogen comes into contact with 
oxygen the two elements unite to form hydrogen perox- 
ide. Bacteria that can live in the presence of a very 
little air can tolerate a certain low concentration of 
hydrogen peroxide, but those that demand surroundings 
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Oxidation- 
Reduction 
Potentials. . .by L. Michaelis, M.D. 


Member Rockefeller Institute Translated Strom the German Manuscript by Louis B. Flexner 


A first step towards a solution, in the metabolism of the living cell. A new point of 
view that provides a clearer and a thermodynamically correct approach to cell energetics. 
The result of the author’s intensive work on ‘‘Hydrogen Ion Concentration’’ and its 
application to biological problems. Invaluable, concise, the evidence of profound re- 
search. Order your copy now! 16 Illustrations. 197 pages. $3.00. 


PART j , lation of the potentials of the organic redox sys- 

Physico-Chemical Considerations. tems with respect to the concentration of Hydrogen 
Definition of oxidation and reduction. The force ions. Various scales of the redox potential. Infliu- 
of oxidation and reduction. Historical and critical ence of tautomerism. Irreversible oxidations and 
remarks on redox potentials and the mechanism of reductions. 


their establishment. Evaluation of a redox poten- 
tial. Theory of mixtures of different redox sys- 


tems. The poise of a reversible redox system. The PA RT i] : 

neutral point of the redox scale. Ino”ganic redox Physiological Applications. The 
systems. The influence of complex formation. Re- physiclogically important redox systems. Sulphy- 
versible organic redox systems. Atomistics of re- dril systems. True reversible redox systems of 
versible organic redox processes. Relation between importance in physiology. Reviews of the physio- 
color and oxidation potential. The activity theory logically important redox systems. Measurement 
applied to organic redox systems. General formu- of reduction potentials in physiological systems. 
Factors Affecting the Distribution of Electro- Chemical Dynamics of Life Phenomena 
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where there is no oxygen at all apparently find them- 
selves paralyzed if hydrogen peroxide is generated even 
in small quantities. A curious fact about these oxygen- 
hating bacteria is that they are quite lacking in one of 
the enzymes or organic ferments, catalase. This par- 
ticular enzyme was once thought to be absolutely indis- 
pensable to any kind of life. 


THE root bacteria of clover, alfalfa and other legumes, 


' that befriend the plants and through them man and his 


domestic animals, come at the outset as though they were 
enemies. They invade the delicate, thin-walled root-hairs 
in just about the same way as disease germs, and cause 
them to curl up as though they were sick. These are 
among the things that were seen by Dr. H. G. Thornton, 
of the Rothamsted Experimental Station, England, and 
Dr. E. F. MeCoy, of the University of Wisconsin. Not 
all the roots of a susceptible plant can be invaded by 
the bacteria. Alfalfa seedlings were suspended with 
their roots in a thick ‘‘soup’’ of nodule bacteria; yet 
only about four per cent. of the root-hairs received bac- 
terial guests. Moreover, the plants seemed to have a 
considerable degree of resistance to such invasion during 
their infancy, for no bacteria found their way through 
the walls of the root-hairs until the seedlings had put 
forth their first true leaves. This would seem to indi- 
cate that a secretion of the roots was active, either in 
discouraging the bacteria before the leaves appeared, or 
in encouraging them when the proper time arrived. 


WHATEVER believers in the permanence and unchange- 
ability of species may have to say about higher plants, 
they must speak softly when they deal with the lowly 
moulds. Evolution while you wait seems to be the 
order of the day with some of them. Dr. William B. 
Brierly, of the Rothamsted Experimental Station, has 
worked with cultures of Botrytis cinerea, a common 
fungus found on grapes. This organism simply will not 
‘*stay put,’’ he has discovered. Starting with a single 
spore, to make sure he had as uniform a stock as could 
be secured by any known method, he found that the off- 
spring organism varies constantly. Some of the varia- 
tions were discontinuous, some progressed continuously. 
He could induce a continuous modification at will by 
varying the culture medium and return it to the original 
type by restoring original environmental conditions. But 
some of the discontinuous variants refused to revert to 
type even under prolonged selection. 

SuLFur has a blighting and fatal effect on some of 
the fungi responsible for plant diseases. But to do its 
work a particle of the solid sulfur itself must come into 
contact with the thread-like body of the fungus. This 
has been discovered by Dr. William Goodwin, of South 
Eastern Agricultural College, Wye, England. His work 
was designed to settle the disputed question whether 
sulfur volatilized by heating could also kill fungi; he 
found that it could not. He also found that the ef- 
fectiveness of powdered sulfur in washes and sprays is 
heightened by the presence of an alkali. 


LivinG plant cells can be induced to absorb dyestug, 
making their usually invisible workings possible of a 
amination with the microscope, according to Profesgo, 
Hans Pfeiffer, of Bremen. Professor Pfeiffer some. 
times encountered difficulties in getting living protp. 
plasm to take up coloring matter rapidly enough, o; 
evenly enough, or without damage to itself. He also 
planned to present a paper on the persistence in mature 
stems of cells that are essentially in a state of perma. 
nent infancy. 


BOTANIZING through the forests of about a quarter of 
a billion years ago and comparing their floras as one 
would compare plants gathered only yesterday, Professor 
Dr. W. Gothan, curator of the Prussian Geological In. 
stitute, Berlin, has found notable similarities between 
the plants of England, of Schleswig in Germany, and 
of parts of Asia Minor. Plants of the same periods 
from remoter parts of the world, he found, were differ. 
ent from each other, just as plants from the far ends 
of the earth to-day are dissimilar. The differences are 
frequently so great that it is difficult to judge whether 
they were alive at approximately the same time. Never- 
theless, one of his German colleagues has been able to 
find instructive parallels between fossil plants from 
Shansi province in China and others discovered by Dr. 
David White, of the U. 8S. Geological Survey, in the 
Grand Canyon of Arizona. 


Every treetop lives in a desert, exposed to hot sun 
and drying wind; it is, moreover, farthest removed from 
the base of water supplies. It responds to these desert 
conditions by becoming more or less like a desert plant, 
Professor Bruno Huber, of the University of Freiburg, 
has discovered. An examination of leaves and stems 
from the tops of trees showed anatomical differences 
according to their location in sun or shade. ‘‘Shade 
leaves’’ were more like those on the parts of the tree 
closer to the ground and better sheltered from evapora- 
tion; ‘‘sun leaves’’ were protected in various ways from 
the drying effects of the air. Sometimes they worked 
to keep down the rate of evaporation by means of 
thicker skins, smaller cells, tinier breathing-pores or 
stomata, etc., and sometimes they yielded to the air’s 
demand for water but had better facilities for renewing 
the supply from beneath. Professor Huber calls atten- 
tion to the fact that plants of both types can sometimes 
be found growing side by side in places where the 
evaporation rate is high. 


Dr. H. S. THorNTON, of the Rothamsted Experimental 
Station, has found that entirely new types, in either 
shape or size, will appear in a culture of bacteria, They 
persist even when they are subcultured for many genera- 
tions. They seem to be genuine cases of the evolution 
of new varieties taking place before our eyes. Dr. 
Thornton warned, however, against regarding as genuine 
new types strangers that have wandered into the culture. 
As against the old doctrine that bacteria reproduced only 
by breaking into two even halves, Dr. Thornton supports 
the new evidence that sometimes they bud off smaller 
pieces, which then grow up into full-sized bacteria. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


HALLEY’S COMET 

THat Halley’s comet had two distinct tails which 
appeared as one when viewed from the earth is the 
recent conclusion of a University of California astrono- 
mer. - Although the famous comet is known to have 
visited the earth every 75 years for as long a time as 
records have existed, its peculiar characteristics had not 
been thoroughly studied until the present work. 

The investigation has been made by Dr. N. T. 
Bobrovnikoff, national research fellow in physics, and 
will soon be reported in a Lick Observatory publication. 
It is based on more than 700 photographs of Halley’s 
comet, made at Lick and other observatories in 1910, 
and has consumed three years of intensive study. 

One of the comet’s appendages was a straight, narrow 
streamer of deadly carbon monoxide gas, according to 
Dr. Bobrovnikoff, while the other of meteoric dust was 
more diffuse, not so bright and considerably more curved. 

By tracing the motion of gaseous and dust condensa- 
tions outward from the head of the comet along the tail, 
Dr. Bobroynikoff has been able to determine the law of 
foree motivating these formations. The condensations 
are ejected from the head of the comet by internal ex- 
plosions similar to voleaniec eruptions on the earth, or 
the flaming prominences on the surface of the sun. 

As soon as they are free from the head of the comet, 
the knots of voleanic matter move outward along the 
tail driven by a mysterious unknown force which out- 
weighs the opposing gravitational attraction of the sun. 

What this force is no one can say definitely at present. 
It may be due to radiation pressure from the sunlight, 
or to the effect of the sun’s electrostatic field, or to a 


‘combination of the two. Whatever its source, its activity 


ean be determined by studying the hyperbolic motion of 
the jets on successive photographs. 

Dr. Bobrovnikoff has found that the moving particles 
in the eurved tail obey a repulsive force less than one 
half that of solar gravitation, while the forces in the 
carbon monoxide tail attain values up to several hundred 
times the sun’s attraction. 

The presence of dark, invisible formations at much 
lower temperature was also detected, from their effects 
on the neighboring jets and streamers. 

From the behavior of the jets near the head of the 
comet, Dr. Bobrovnikoff found it necessary to introduce 


, a new unknown factor in his calculations, the repulsive 


force of the comet’s head. He obtained a value for the 
mass of the head amounting to one ten billionth the 
mass of the earth. 

The predominance of violet light in the comet’s lumi- 
ncsity he interpreted as due to fluorescence or excitation 


\ of the eyanogen and other molecules by sunlight. 


ECLIPSE PREDICTIONS BY THE MAYAS 


HicHLy accurate predictions of eclipses of the sun and 
the moon were made by the Maya Indians of Central 


America at least eight centuries before Christ, accordi 
to Dr. Herbert J. Spinden, curator of ethnology of the 
Brooklyn Museum. But after the Mayas predicted ap 
eclipse, they did their best to stop it by magical means, 
When occasionally their predictions failed and the eclipse 
did not occur, they attributed this to the success of their 
magic. 

Dr. Spinden is now on his way to Europe where he will 
attend the meeting of the Twenty-fourth International 
Congress of Americanists at Hamburg, and will give a 
detailed report of his discoveries, which show a sur. 
prisingly extensive astronomical knowledge among these 
early Americans. 

Before his departure he explained to Science Service 
that the Mayas, after observing and counting the days 
between eclipses occurring over a period of a century or 
more, discovered how eclipses repeat after a certain 
period. In 752 B. C., on November 10, according to our 
present calendar, there was an eclipse visible from their 
capital city. These studies gave them the knowledge to 
predict, and they worked out a period of 260 days, each 
with a separate name, which in multiples made a table 
by which eclipses could be foretold. But eclipses, espe- 
cially of the sun, were supposed to be forebodings of evil 
and so they tried to stop them when they found that they 
were due. 

The Mayas were at the height of their temple-building 
civilization during the first six centuries of our era and 
in their inscriptions on these temples they frequently 
noted eclipse days. Their hieroglyphic symbols were 
very expressive, for a sun eclipse was represented by 
their sign for the sun combined with the sign represent- 
ing darkness, so that the symbol literally means ‘‘sun- 
darkness.’’ Moon eclipses were represented by the moon 
face with a band as if it had a toothache and wore a 
bandage. Dr. Spinden thinks that the idea intended was 
that the days of the moon were finished and that it was 
tied up ready for burial. 


DUST EXPLOSIONS 


ALMosT all kinds of dust, even powdered metals, like 
aluminum or iron, are explosive when floating in the 
air, so the explosion that wrecked a grain elevator in 
Baltimore recently was not a very unusual occurrence. 
It was due to grain dust, floating in the air, and might 
have been started by an electric spark, though the cause 
can not definitely be stated at present and perhaps never 
will be ascertained. 

The chemical engineering division of the U. 8. De- 


partment of Agriculture is investigating the explosion, 


under the direction of David J. Price, in charge of the 
division, assisted by H. R. Brown and B. J. Culp. 
Speaking to Science Service before the investigation, 
Mr. Price expressed surprise that the explosion occurred 
in the Western Maryland elevator, however. He said 
that it was a modern plant, of reinforced concrete con- 
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Engineers 
Can Help You 


Save Space 


The intimate knowledge of the needs of modern 
laboratories enables Kewaunee Engineers to help you 
select proper equipment for your laboratories. They 
can show how to use floor space most economically, 
how to avoid unnecessary expense in plumbing in- 
stallation and how to equip so classrooms can be 
used every period. 

Send us your floor plan blueprints or rough 
sketches and our engineers will make suggestive lay- 
out for equipment that will best meet your require- 


ments. 
Write for Kewaunee Book 


If you do not have the Kewaunee Blue Book of 
modern laboratory furniture, write for it today on 
the letterhead of your institution and it will be sent, 
without charge, at once. 


LABORATORY FURNITURE Co. 


C. G. Campbell, Pres. and Gén. Mgr. 


115 Lincoln St., Kewaunee, Wis. 


Chicago Office: New York Office: 
14 E, Jackson Blvd. 70 Fifth Avenue 


Offices in Principal Cities 


Science Desk No. D-503 


Lincoln Science Desks 
give all these advantages 


—All the science work can be done by the student 
in one room and in one place. 

—Students face the instructor all the time. 

—Provide adequately for comfortable work in a 
standing or sitting position. 

—Permit demonstrations, quizzes, direct refer- 
ence work and class discussions in the same room 
at any time during the science period, eliminat- 
ing fixed laboratory and demonstration schedules. 

—Apparatus is stored where used. 

—Individual storage space for students. 

—Allow better laboratory control. 

—Save floor space by eliminating need for sep- 
arate lecture room. 


y Check these SHELDON FEATURES before you buy 
LABORATORY FURNITURE 


1. Sheldon table designs are the result of 30 years’ experience in equipping 18,000 schools, colleges 


and universities. 


2. Built by expert craftsmen who have built thousands of tables for laboratory service. 
3. Construction is stronger and more durable by actual test. 
4. Furniture installed ready for use by Installation Experts assuring satisfaction. Periodically 


inspected by factory representatives. 


5. An Engineering Department at your service to develop special furniture to meet your require- 


ments. 


6. Sheldon furniture is backed by the largest factories in the industry building laboratory furniture 


exclusively. 


It will pay you to secure the Sheldon proposition 
before you buy. Write us your requirements. 


E. H. SHELDON & 


COMPANY 


Laboratory Furniture Specialists 
for 30 Years 


Muskegon, Michigan 
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struction, with modern machinery and was well managed. 
In fact it was considered one of the best elevators in the 
country. In view of this fact, he thinks that the ex- 
plosion may have been caused in some way that his in- 
vestigations have never before encountered. 

Though a pile of dust will not burn if a match is 
touched to it, and the match may even be extinguished, 
this is only because the grain does not have a supply 
of oxygen to keep it burning. When the same dust is 
floating in the air, each single grain has a supply of 
oxygen in the air around it. The result is that when it 
starts it burns so rapidly as to make a real explosion. 


PREVENTION OF LEPROSY INFECTION BY 
VITAMINS 


Hope that one of the world’s oldest and most loath- 


_ some secourges may be conquered is contained in reports 


from Japan that Dr. K. Shiga, bacteriologist and dean 
of the medical faculty at Seoul, Korea, has discovered 
that vitamins in sufficient amounts will prevent infection 
of animals, and presumably man, with leprosy. 

Although the leprosy bacillus was discovered in leprous 
sores of persons afflicted with the disease more than fifty 
years ago, it has hitherto not been possible to transmit 
leprosy to lower animals by inoculation. A solitary case 
of experimental transfer of the disease from man to 
man, from a leper to a condemned criminal in the Sand- 
wich Islands, was not regarded as convincing evidence, 
because the convict had other opportunities of contract- 
ing the disease. After many futile attempts to repro- 
duce leprosy experimentally, it has been assumed that a 
special individual susceptibility to the disease is requi- 
site for its production. 

This old assumption of the necessity of individual 
susceptibility to leprosy is now verified by Dr. Shiga. 
When he injeeted leprosy bacilli taken from human 
leprous sores into normal, healthy rats, the animals re- 
mained normal and showed no signs of the disease. 
They were not ‘‘susceptible’’ to leprosy. Later, how- 
ever, after the food of the animals had been deprived of 
vitamins, they soon developed leprous sores and became 
victims of the disease. They became ‘‘susceptible.’’ 

If such a simple dietary deficiency accounts for animal 
or human susceptibility to leprosy, then it will be pos- 
sible to protect people from leprosy by merely watching 
their bill of fare and perhaps even to cure lepers by 
adding vitamins to their food. 


PARALYSIS AND VITAMIN B 
Is the type of paralysis that afflicts the person who 
has pernicious anemia caused by an absence in his diet 
of vitamin B? During the course of experiments de- 


signed to disclose the answer to this question, it was: 


found that lack of vitamin B in the diet does cause 
paralysis of animals. Drs. Edwin F. Gildea, Egon E. 
Kattwinkel and William B. Castle, working at the Boston 
City Hospital and the Harvard Medical School, made the 
diseovery. Some time ago it was observed that a diet 
lacking in this water-soluble vitamin caused neuritis in 


animals. 


In the recent experiment, six dogs were fed the dig 
deficient in the antineuritic portion of the vitamin R 
extract. The dogs were given this diet until symptoms 
of a paralysis appeared and then they were given a fy 
rich diet containing vitamin B and they immediately got 
better. Then vitamin B was again removed from the 
diet and the experiments were repeated several times in 
the same dogs. 

After a while the dogs showed spastic paralysis, very 
similar to the one which human beings develop after 
they have pernicious anemia. The pathological examina. 
tion of the sections of the spinal cord showed that the 
animals had approximately the same type of involvement 
of the spinal cord as that found in pernicious anemia. 

Apparently a definite relationship exists between a 
diet poor in vitamin B and the occurrence of a spastic 
paralysis. What takes place in pernicious anemia is in- 
volvement of the spinal cord, either due to poor diet or 
to the fact that the stomach lacks hydrochloric acid 
which is necessary to digest and absorb the necessary 
vitamins. 


BATHS OF EFFERVESCING WATER 

THE beneficial baths of a famous German watering 
place may now be had in the home by means of a simple 
apparatus called a bubble or foam distributor. The 
method of using this apparatus and its advantages were 
reported to the Lancet, an English medical journal, by 
L. Shillito, of the electrotherapy department of St. 
Thomas’s Hospital. 

The natural baths, of warm effervescing water, have 
been very successful in the treatment of heart disease. 
Because of the expense of the visit to Nauheim, however, 
many have been deprived of the help the baths give. 
With the new device the patient may have them in his 
own bathtub at home. 

The main physiological effects of the baths are due 
to the temperature of the water and to the carbon 
dioxide it contains. This gas has an effect on the blood 
circulation. The carbon dioxide bath is said to be the 
only physical method of treatment in which the heart 
muscle is trained without at the same time increasing the 
pulse rate. 

‘*By a gradual! increase of the carbon dioxide content 
and a reduction of the temperature of the bath, the heart 
ean gradually be forced to do more work, and through 
this imereasing exercise its musculature becomes 
strengthened, the tone increased and reserve power aug- 
mented. The sensation of warmth produced by the 
strong circulatory reaction allows a lower temperature 
to be tolerated without shivering,’’ Mr. Shillito said. 

The health continues to improve for some months 
after a course of these baths. This is probably due to 
a slow and gradual process of repair in degenerated 
organs which have for the first time, possibly in years, 
been provided with a more healthy circulation of blood. 


FORAGE FOR DINOSAURS 
THE strange plant life that the dinosaurs browsed 01, 
as the modern cattle browse on clover or grass, was de- 
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FRANZ SCHMIDT & HAENSCH 
Precision Polarimeter for Macro and Micro polarization No. 58 


for further 
details please 


write to 


Sole 


Distributors 


AKATOS, Ine. 
114 Liberty St. 
New York City 


BIOLOGICAL and NATURAL 


HISTORY MATERIAL 
ed Zoological Groups 
Embryological Slides 

Botanical Life Histories 


Drosophila cultures 


Lamprey larvae (Ammocoetes) 
Prices on demand 


Catalogs on request: Address 


Geo. M. Gray, Curator 
Supply Department 


MARINE BIOLOGICAL LABORATORY 


Woods Hole, Mass., U. 8S. A. 


“Becbro” Laboratory 
RHEOSTATS 


Becbro Laboratory Rheostats 
made of both iron enameled 
and solid wall porcelain tubes. 

The above illustration shows 
one of the numerous types of 
“BECBRO” tubular, slide 
Iron Enameled or contact, rheostats manufac- 

Solid Wall Porcelain tured and carried in stock by 

Tube us. 

The various types are made in several lengths of 8’’, 16’’, 
and 20’, respectively, with resistance values of from 0.25 
ohm and 25 amperes, to 30,000 ohms and current capacity 
of 0.1 ampere. 

“BECBRO” Stone Rheostats are made in the following 
types: Single, Double, Universal, and Crossed Sections. 

hese rheostats, with the porcelain tubular types, find their 
many uses in high frequency and radio work. 


Our Catalog S-20 sent you upon request 421 Sedgley Avenue 
BECK BROTHERS, Makers Philadelphia, Pa. 


The Wistar Institute 
Slide Tray 


Section through two trays, showing nesting features 


This tray will carry forty-eight 1I-inch slides or 
thirty-two 14-inch slides or twenty-four 2-inch 
slides. Ample space for high mounts, well protected 
from accident or dust. Trays nest together. Width 
and breadth the same, so that they may be nested 
in either direction. All metal—no paint or varnish 
to affect slides. 


Price, $1.00 each 


Orders may be sent to 


THE WISTAR INSTITUTE 


Thirty-sixth Street and Woodland Ave., Philadelphia, Pa. 
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scribed to the Fifth International Botanical Congress by 
Professor A. C. Seward, of Cambridge University, presi- 
dent of the congress, and Professor T. G. Halle, of 
Stockholm. 

The transition between the last of the Paleozoic floras, 
which reached their height during the Coal Age, and the 
earliest of the Mesozoic plants, which the ancestors of 
‘the dinosaurs knew, has always been a difficult and 
puzzling thing to students of ancient plant life. The 
world evidently fell upon hard times during the Permian, 
which followed the Coal Age. There are evidences of 
extensive deserts and a much modified and often im- 
poverished plant life in many parts of the world. A 
great part of the rich Coal Age flora simply vanished. 

When the first of the Mesozoic plants came in, they 
already had a rather modern look, and by the time the 
height of the Mesozoic had arrived and the dinosaurs 
were at their best, there were plenty of trees that a 
present-day boy scout could identify as at least the sec- 
ond cousins of the trees he finds in the woods when he 
goes out camping. Plants far outstripped animals in 
the evolutionary race; modern animals did not begin to 
arrive until millions of years later. 

It is not yet known why this apparently sudden de- 
velopment of plants took place and where the still miss- 
ing transition fossils may be sought. Professor Seward 
suggested that the most likely place to find them would 
be in the interior of Asia, which has already yielded 
parts of the early history of the dinosaurs to American 
expeditions. 


PRUSSIAN BIRD AND WILD-FLOWER LAWS 

New and uniform protective laws for birds and wild 
flowers have been enacted by Prussia, revising and re- 
placing the old codes that obtained in the various prov- 
inces of the state, which were frequently at variance 
with each other. The new laws specify what game birds 
may be hunted and when, they list thirteen ‘‘outlaw’’ 
species that may be killed without restriction at any time 
and they give all the rest of the bird population the 
benefit of an absolute closed season. 

During the proper open seasons the following birds 
may now be hunted in Prussia: wild ducks, wild geese, 
osprey, most of the quail family, sandpiper, curlew, 
snipe, gulls, terns and pigeons. Outlaw birds include 
several hawk species, all crows, sparrows, grebes and 
herons. Certain birds, like ospreys and kingfishers, that 
are protected generally may still be shot if necessary 
for the protection of fish ponds. 

There will be no more bounties paid for the destruc- 
tion of predaceous birds. Bird lime and traps or other 
devices for catching or injuring birds must not be used, 
and birds must not be hunted with the aid of artificial 
lights. 

Certain wild animals that destroy birds, but also prey 
on troublesome rodents to an even greater extent, are 
given absolute protection. Notable among these are 


wildeat, pine marten, mink and dormouse. 
The new list of prohibited plants contains thirty 
names, mostly of species which have been subjected to 


SCIENCE—SUPPLEMENT 


destructive collecting by dealers. In some cases ye 
common and popular wild flowers, such as lily-of-the. 
valley, snowdrop and hepatica, may be gathered fo; 
bouquets, but their roots or bulbs must not be disturbed, 


ITEMS 

SPAIN has become a recruit to the ranks of nations 
developing national park systems, an idea which was 
initiated in the New World with the founding of Yellow. 
stone National Park in 1872. Spain now has two 
national parks and three areas designated as ‘‘ reserves 
of national interest.’’ One of the parks is in northern 
Spain, and the other in the northeast, deep in the 
Pyrenees. Both are in exceedingly rugged territory, 
where there are still many wild animals—chamoix, bear, 
wild boar, deer, ete. In the Pyrenees park there is one 
deep defile that leads out toward the famous last stand 
of the medieval hero Roland, who lost his life in a 
rearguard action protecting Charlemagne’s army and 
gained immortal fame in a thousand legends. 


ACETALDEHYDE vapor may have a future use in the pres- 
ervation of fruit because it kills the spores of molds with- 
out injuring the fruit itself. This conclusion has been 
reached by two investigators who have worked on dif- 
ferent sides of the question. Mr. R. G. Tompkins, of 
the Low Temperature Station, Cambridge, has shown 
that acetaldehyde vapor rapidly kills the spores of the 
molds and, fungi which are likely to cause fruit spoilage. 
In the same laboratory, Mr. 8S. A. Trout has recently 
found that healthy fruits can absorb a certain amount of 
acetaldehyde vapor without any harmful effects. The 
acetaldehyde is used up by the tissues of the fruit and 
soon disappears, leaving no trace of flavor. The possi- 
bility of applying this work to the fruit industry is 
under investigation. 


EXPERIMENTS in the manufacture of dyes from fat 
have been conducted by Rajendra N. Sen and Ashutosh 
Mukherji, in the chemical laboratory of the Presidency 
College, Caleutta. From castor oil was obtained a 
brown powder, which gave an orange tint to wool and 
silk. Cocoanut oil was also tried and yielded a brighter 
orange color, while olive oil made a brown dye for wools 
and stained silks in various shades of red. The method 
used in the manufacture of the new dye was developed 
by Mr. Sen. It consists in using esters of benzoic, sali- 
eylic and other acids instead of the acids themselves 
in the process. Chemically, fats are also esters, although 
they are quite different from the simpler esters of ben- 
zoic and salicylic acids. 


INVESTIGATIONS by the bureau of plant industry of 
the U. S. Department of Agriculture show that a small 
amount of iodime added to the soil produces a better 
growth of tobacco and an improvement in its quality. 
But if the desirable quantity is exceeded the effects 
are injurious, manifesting themselves especially in ab- 
normal thickening of the leaf, off colors, poor keeping 
qualities and unsatisfactory burning. os 


= 
| 
=4 
4 
ux 
an 
% 
4 
he 
7 
; 
‘ 
a 


SCIENCE—ADVERTISEMENTS ix : 

Microscope for 

General Utility » 

MANY times a microscope is required for S 

purposes that demand neither the highest a 

powers nor critical illumination. In these a 

cases an instrument that is lower in price a 

than most laboratory microscopes will often a 

B&L FS Microscope suffice. = 
The B &L Microscope FS is an instrument | g 

that has the same sturdy build and mechanical and optical ‘| 
precision of the more complete laboratory instruments. The 5 
difference lies in the optical equipment available. This con- i 

sists of a 10X and a 43X objective together with a 5X and a 

10X eyepiece. The 10X objective is divisible, making a 4X ai 
objective with the lower element removed. Thus a range of ie 
magnifications from 20X to 430X is available. s 
Microscope FS finds its chief application in the laboratories Fi 

of secondary schools, though it performs satisfactorily for a 

many other uses. Write for complete description. a 
BAUSCH & LOMB OPTICAL CO. a 
642 St. Paul Street « » Rochester, New York sf 
Makers of Orthogon Eyeglass Lenses for Better Vision of 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THE AMERICAN ASTRONOMICAL SOCIETY 

THe American Astronomical Society, whose member- 
ship of over four hundred includes practically every pro- 
fessional astronomer in the United States and Canada, 
held a unique session when their annual summer meeting 
opened in Chicago on September 3. This meeting was 
held at the Adler Planetarium and Astronomical Museum, 
which recently opened on a small island just off shore in 
Lake Michigan and near the Field Museum, Soldiers’ 
Field and the new Shedd Aquarium. 

One session of the meeting was held in the planetarium 
dome, with projected images accurately and realistically 
reproducing the skies above their head. But the familiar 
motions of the sun, moon and planets among the stars 
were shown to the astronomers far more rapidly than 
they are ever observed in nature. In seven seconds they 
saw the planets go through their normal motions of a 
year. Even the ‘‘great year’’ of 26,000 ordinary ones, 
during which the Southern Cross and other southern con- 
stellations become visible from northern countries, was 
reproduced in a few minutes. 

The planetarium instrument that makes this possible is 
a German invention that projects on a white dome 80 feet 
in diameter all the naked-eye celestial objects and repro- 
duces their motions. The one in Adler Museum is the 
first to be erected in the United States, and the meeting 


was the first opportunity most of the American astrono- . 


mers have had to see it in operation. 

In addition to the demonstration of the planetarium, 
which was arranged by the director of the museum, Pro- 
fessor Philip Fox, there were five sessions for scientific 
papers, at which many of the astronomers told of their 
latest researches. Dr. C. G. Abbot, secretary of the 
Smithsonian Institution, discussed ‘‘Solar Variation and 
Weather.’’ Other papers were presented on the recent 
eclipse of the sun in California, measurements of the ultra- 
violet light from the sun, the absorption of light in space 
as it travels from a star to us and observations to be made 
of the tiny planet Eros, which will make a very close ap- 
proach to the earth during the coming winter. 

The discovery by Dr. C. G. Abbot, secretary of the 
Smithsonian Institution, that there is a close correspon- 
dence between changes in the sun’s radiation and in tem- 
perature at Washington, D. C., ‘‘seems to offer promise 
for weather forecasting nearly a week in advance.’’ Dr. 
Abbot made the first announcement of these new results 
which are based on studies extending over a period of 
more than thirty years. 

Regular observations of the sun’s radiation are made 
from a station at Mount Montezuma, Chile, a mountain 
9,000 feet high in the Atacama desert, and these show 
that the sun does not always radiate the same amount 
of heat. Instead, it varies from day to day, even after 
allowances are made for the effect of the earth’s atmos- 
phere. In a study of these variations since January, 
1924, Dr. Abbot has found 98 cases of rapid increase of 
the radiation of heat and 91 of decrease, in each case the 
change taking about four or five days. 


Dr. Abbot has studied the temperature variations 
Washington at the times of each of these increases ang 
decreases. Taking the temperature just before the be. 
ginning of the solar change as normal, he finds that as 
the solar radiation varies the temperature also changes, 
and that the change in temperature continues until 
least four days after the maximum or minimum of radia. 
tion. A change in the radiation of eight tenths of a pe 
cent. is accompanied by a temperature change of about 
five degrees. At times when increase of radiation is a¢. 
companied by an increase in temperature, a decrease of 
radiation is generally accompanied by a decrease in tem. 
perature. This is taken by Dr. Abbot as rather con. 
clusive proof that the changes are not mere coincidences, 

A curious feature of the results is that an increase of 
radiation is not always accompanied by an increase in 
temperature, or vice versa. From mid-November to March, 
and also in May, increase in temperature and radiation 
ordinarily go together, while in April and from June to 
mid-November, the temperature goes down when the radi- 
ation goes up. This leads Dr. Abbot to believe that the 
effect of the sun’s heat is not a direct one on the earth, 
but that there is some intermediate atmospheric effect 
not yet understood. Even in March and other months 
when temperature and radiation follow each other most 
closely, there are isolated occasions when the reverse 
happens. These, Dr. Abbot thinks, are the chief difficul- 
ties in the way of weather prediction from solar radia- 
tion. But he explains them as being ‘‘ doubtless caused 
frequently by one solar change treading too quickly on 
the heels of another. Again, they may sometimes be 
caused by delayed receipt from distant centers of action 
of waves of temperature effect arising from former solar 
changes.’’ 

The changes in temperature are not the same for 
different places. Though his most detailed studies are for 
Washington temperatures, Dr. Abbot has also studied the 
effects in Yuma, Arizona, and Williston, North Dakota. 
He finds that there the magnitudes and tendencies of 
the effects are much the same as at Washington, though 
the months during which there is a direct change and 
those during which it is reversed are different. 

‘“My results thus far are tentative,’’ he concluded his 
paper. ‘‘I propose to study barometric pressures as well 
as temperatures, and to extend the investigation to other 
parts of the United States and of the world. I have made 
preliminary studies, too, of ten-day mean values of solar 
radiation and temperature, and hope that in this way if 
reliable weather forecasting data are really secured they 
may be extended to months and seasons in advance.’’ 

Why do some stars seem ‘‘ the other side of nowhere’’! 
Or, as the astronomers express it, why do stars have nega- 
tive parallaxes? Dr. Oliver J. Lee, of the Dearborn Ob- 
servatory at Northwestern University, discussed some 
reasons for this paradoxical effect. 

Astronomers measure the distance of nearer stars by 
determining their parallax. This is the amount that 4 
star seems to shift in the sky as observed at times six 
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McGraw-Hill 


announces 


DETERMINATION OF ORBITS OF 
COMETS AND ASTEROIDS 


RUSSELL TRACY CRAWFORD 


Professor of Astronomy, University of California 


233 pages, 7x16, $4.00 


McGraw-Hill Astronomical Series 


THIS work offers an up-to-date in- 
troduction to the subject of orbit 


determination. 


Based on the latest methods of 
Leuschner and Merton, which have 
met with so much success in recent 
years, the facts are so presented that 
the reader will be enabled to compute 


orbits and ephemerides readily. 


_ This book is written for the en- 
couragement of the novice and as an 
impetus to others to take up the sub- 
ject. 


— @ 
Two Other Volumes in the Series 


Fath’s Elements of Astronomy 


By Epwarp ArTHUR FatH 
Professor of Astronomy, Carleton College. 


Second edition, 323 pages, 6x9, 212 
illustrations, 8 star charts, $3.00 


A non-mathematical textbook fer use as an 
introduction to the subject in colleges, univer- 
sities, etc., and for the general reader. 


Barton and Barton’s Guide to the 
Constellations 


By G. Barton 
Assistant Professor of Astronomy, University 
of Pennsylvania, 
and 
Wiuuiam H. Barron, JR. 
Assistant Professor of Highway Engineering, 
University of Pennsylvania. 

74 pages, 10 x 124, 17 charts, $2.50 . 


This book has been prepared for those who 
wish to become familiar with the constellations 
and the names of the principal stars. It is a 
guide for naked-eye observational astronomy. 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, Ine. 


Penn Terminal Building 


370 Seventh Avenue 


New York 
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months apart. During this time the earth makes half of 
a revolution in its orbit, and in June, for instance, is 
about 186 million miles away from its position in Decem- 
ber. By making photographs through large telescopes 
at these times, and measuring the position of a star as 
compared with other stars on the same plate but at such 
great distances that they show no appreciable displace- 
ment, the parallax can be measured, and the star’s dis- 
tance determined. 

The farther away a star is, the smaller the parallax, 
so that a star at infinite distance should have a parallax 
of zero. However, despite the most careful work of 
astronomers, some stars do actually come out with nega- 
tive parallaxes, that is, less than zero. It has been 
facetiously suggested that they are ‘‘the other side of 
nowhere. ’’ 

Dr. Lee called attention to three reasons why they 
should occur. In the first place, he said, it may be a 
matter of chance. Parallaxes are always very small quan- 
tities, and like any measurement are subject to a certain 
possible error, which may be in one direction or the other. 
If the possible error is larger than the quantity mea- 
sured, it may throw the value determined under zero. 
Another reason is that double stars, consisting of two 
separate bodies, might act differently at different times 
in building up the image. Under certain atmospheric 
conditions the image might be principally of one, while 
other plates might show mainly the other star, thus in- 
troducing a shift not due to the earth’s revolution. 

' The third cause suggested by Dr. Lee is that the com- 
parison stars, presumed to be much farther than the star 
under measurement, are really nearer, and that under 
such circumstances, the measure would be a positive paral- 
lax of the comparison stars. He urged a study of nega- 
tive parallaxes with a view to learning more about the 


_ distances of the stars with which they were compared. 


Our galactic system of stars, which includes all that 
we can see, may be considerably smaller than was pre- 
viously supposed. Some of the most distant objects in 
this system may be distant tens of thousands of light 
years, instead of hundreds of thousands. Even the former 
figure means distances of hundreds of quadrillions of 
miles, inconceivably great. 

Dr. Piet van de Kamp, astronomer of Dutch birth now 
at the Leander McCormick Observatory of the University 
of Virginia, told of his researches on the absorption of 
light in space. It used to be assumed that all that was in 
the sky was what could be seen or photographed, with 


either small or large telescopes. Once a ray cf light left 
. a star, and started in our direction, it was supposed that 


it traveled right on without interference, as there was 
nothing between to stop it. 

This assumption was called into question, however, be- 
cause luminosity and hence visibility is not a necessary 
attribute of celestial matter. Meteors are continually 
bombarding the earth and they are dark and invisible 
until they are heated to imcandescence by the friction 
with the earth’s atmosphere. Huge dark areas have been 
observed in many parts of the sky, and are almost cer- 
tainly due to dark masses blotting out the bright material 
beyond. In addition, space may be full of fine cosmic 
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dust that would absorb light something like a cloud of 
smoke. 

The light of a series of objects at different distances 
varies according to the famous inverse square law, that is, 
the brightness is inversely proportional to the square of 
the distances. Therefore a light which appears to be of g 
brightness of one candlepower at four meters would ap. 
pear only one quarter as bright at a distance of eight 
meters, and not one half as bright. The light would vary 
in the proportion of sixteen to sixty-four and not of four 
to eight. But if you observed the two lights at different 
distances in a corridor filled with smoke, the farther one 
would be fainter than you would expect from the inverse 
square law, because the longer path over which the light 
traveled would cause more of it to be absorbed. 

If two lights at different distances are known to be of 
the same actual brightness, an estimate could be made of 
their relative distance by estimating how much fainter 
the more distant one is. But if there is smoke between, 
then the distant light will seem fainter than it should, and 
so its distance will be over-estimated. 

This principle is used by astronomers to measure the 
distance of far away stars. Nearer ones can be mea- 
sured by the displacement they seem to undergo as they 
are observed from opposite sides of the earth’s orbit, 
186,000,000 miles apart. But there are various ways of 
determining the actual brightness, or candlepower, of a 
star, such as a measurement of the intensity of certain 
of the dark lines in its spectrum. Such measures have 
been used as the basis for distance determinations of 
very distant stars. Direct photographs have shown how 
bright they appear, the spectrum shows how bright they 
really are and the difference has been interpreted as be- 
ing due to the distance. But if there is absorbing 
matter in space, then the star would appear fainter than 
it ought, while the absolute brightness would be the same, 
and the distance so determined would be too large. 

In recent work at the Lick Observatory of the Uni- 
versity of California, Dr. R. J. Trumpler has found good 
evidence that there actually is some absorption in inter- 
stellar space. He has studied some of the open star 
clusters and, by assuming that clusters of the same con- 
stitution have approximately the same linear dimensions, 
he concludes that within our Milky Way system light is 
absorbed at the rate of .67 of a magnitude in 1,000 
parsecs. The parsec is the astronomer’s measuring stick, 
and is equal to 206,265 times the distance from the earth 
to the sun, or 19,200,000,000,000 miles. Another way of 
expressing the absorption caleulatea by Dr. Trumpler 
would be to say that 39 per cent. of the light is ab- 
sorbed every time it travels a thousand parsecs. 

This rate of absorption refers to the light that affects 
a photographic plate, the shorter waves of the blue and 
ultraviolet. The longer waves of yellow light that we 
mostly see by are only absorbed about half as much. 
But measures of star magnitudes, used in determining dis- 
tances, are mainly by photography, so the higher figure 
is the one to be considered. He also found that the ab- 
sorption takes place mainly in the region of the Milky 
Way. Our system of stars is approximately the shape of 
a grindstone and we are somewhere near the center. 
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Volume Four Annual 
Survey 
American Chemistry 


Edited by CLarENcE J. WEST 


Director of Research Information Service, National Research Council 


549 Pages 


Price $4.00 


Volume four reviewing the progress made in pure and applied chemistry for a 
period of eighteen months beginning July 1, 1928, and ending December 31, 
1929. All preceding volumes of the Survey have up to now covered a period of 


twelve months only. 


Every chemist should have a copy of this concise, accurate survey to keep him 
informed of the general directions in which progress is being made in the various 
departments of chemical science and industry, and to point the way for a more 
exhaustive reading in fields in which he is especially interested. 


Table of Contents of Volume Four 


Solutions, Victor K. La Mer—Gases and Gas 
Miztures, Per K. Frolich and L. F. Marek— 
Kinetics of Homogeneous Gas Reactions, Louis 
8S. Kassel—Thermodynamics and Thermochemistry, 
F. Russell Bichowsky—Colloid Chemistry, Ross 
Aiken Gortner—Catalysis, Robert N. Pease— 
Photochemistry, George B. Kistiakowsky—Deter- 
mination of Crystal Structure by X-Rays, Wheeler 
P. Davey—X-Ray Examination of Materials, 
George L. Clark—Electrochemistry, D. A. Mac- 
Innes—Ozidation-Reduction Potentials, W. Mans- 
field Clark—Heavy Acids, Albert E. Marshall— 
Chromium, W. Blum—Iron and Steel Metallurgy, 
C. H. Herty, Jr.—Nickel, Paul D. Merica and M. 
Wing—Metallo-organic Compounds, Henry Gil- 
man—Aliphatic Compounds, C. W. Porter—Carbo- 
cyclic Chemistry, C. 8. Marvel—Heterocyclic Chem- 
istry, Hans T. Clarke—Carbohydrates, Wm. Lloyd 
Evans and Melville L. Wolfrom—Stereochemistry, 


P. A. Levene and L. W. Bass—Pharmaceuticals, 
Ernest H. Volwiler—Biochemistry, D. Wright 
Wilson—The Vitamins, H. C. Sherman—Foods, 
F. C. Blanck—Water, W. D. Collins—Sewage, F. 
M. Mohlman—Soils and Fertilizers, A. G. MeCall— 
Insecticides and Fungicides, R. C. Roark—Fermen- 
tation, E. P. Fred and W. H. Peterson—Ceramic 
Products, E. W. Tillotson and R. F. Ferguson— 
Coal, Harry A. Curtis—Petroleum Chemistry and 
Technology, W. F. Faragher—Gaseous Fuels, W. 
H. Fulweiler and E. H. Smoker—Cellulose and 
Paper, Louis E. Wise and Floyd C. Peterson— 
Rayon, G. P. Hoff—Ezplosives, E. M. Symmes— 
Azo Dyes, M. L. Crossly—Anthraquinone Dyes and 
Intermediates. Robert J. Goodrich—Leather, K. 
H. Gustavson—Rubber, Harry L. Fisher—Solvents 
and Lacquers, V. C. Bidlack—Synthetic Resins, 
Carl 8. Miner. 


The first volume of the Annual Survey of American Chemistry appeared in 1926, giving a 
review of the progress made in pure and applied Chemistry in America during the year 
July 1, 1925, to July 1, 1926. Price, $2.00. Volume II covers the year July 1, 1926, to 
July 1, 1927. Price $3.00. Volume III, the year July 1, 1927, to July 1, 1928. Price $3.00. 


A discount of 20% will be allowed on single orders for two or more volumes of the series. 


THE CHEMICAL CATALOG COMPANY, INC. 


419 Fourth Avenue 


New York, U. S. A. 
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When we look towards the edge of the grindstone we look 
through a much greater depth of stars than when we look 
to the sides. This concentration of stars to the edge 
causes the appearance of the Milky Way. The fact that 
the absorption takes place mainly in this region suggests 
that the absorbing stuff is distributed in the form of a 
thin sheet through the middle of the grindstone. 

Dr. van de Kamp, who has been working on the same 
problem independently, confirms Dr. Trumpler’s results. 
He has studied a number of stars of spectral types B 
and A, which are bluish in color. But he finds that the 
farther away they are, the less bluish they appear. As 
there is no reason to suppose that the color of their light 
actually varies, depending on how far they are away 
from us, he concludes that their light is- absorbed in its 
passage, and that the blue light is absorbed more rapidly 
than the red, or longer waves. He believes also that the 
absorbing stuff is concentrated in a thin sheet in the 
plane of the Milky Way, and agrees with Dr. Trumpler 
that it is probably about 175 parsecs in thickness. 

Dr. Harlow Shapley, director of the Harvard College 
Observatory, in a study made a few years ago of nebulae 
which are completely outside our galactic system, came 
to the conclusion that their light was not absorbed ap- 
preciably. Evidently space outside our system is quite 
transparent. As none of these nebulae is observed in the 
direction of the Milky Way, the absorption of their light 
after it reaches our system would be negligible. Hence 
the vast distances determined for these objects, tens of 
millions of parsecs, are still apparently valid. But the 
distance of stars in our own system and in the direction 
of the Milxy Way may have to be modified considerably. 
Dr. van de Kamp estimates that stars really only 5,000 
or 10,000 parsecs away, for example, would seem to be at 
23,000 and 220,000 parsecs, respectively, when no anced 
ance is made for absorption. 

In his report to the Astronomical Society, Dr. van de 
Kamp did not make any suggestions as to the nature of 
the absorbing stuff. Dr. Trumpler, however, recently sug- 
gested that in addition to fine cosmic dust and large 
meteors, it might consist of free electrons or pieces of 


atoms that have become ionized and had some of their . 


electrons removed, and free atoms of calcium, sodium and 
other elements. There is other evidence for highly rare- 
fied clouds of calcium floating around between the stars. 

The question as to why ultraviolet light from the sun 
failed to vary with the number of sun spots during the 
year from June, 1928, to June, 1929, was discussed by Dr. 
Edison Pettit, of the Mt. Wilson Observatory, who told of 
his researches on the variation of the sun’s ultraviolet 
radiation since May, 1924. When three-month averages 
of the number of sun spots are plotted against the in- 
tensity of the ultraviolet light during the past six years, 
they are found to agree very closely, except during the 
year mentioned, when the curves run counter. Dr. Pettit 
believes that there was nothing wrong with his instruments 
to produce this effect. 

He has also found, he announced, that in June, 1924, 
the ultraviolet radiation was less than during any month 
since then. Taking the average for that month as the 
unit, he finds that the highest intensity was during the 
month of November, 1925, when it was 1.57. In Feb- 


ruary and April, 1927, it was 1.51 and last January 159 
The lowest monthly averages have been January, 192 J 
with 1.18; September, 1928, with 1.12; June and \y, 
vember, 1929, with 1.19, and April, 1930, with 1.15. Th. fe 
ultraviolet rays from the sun are the ones that produe 
sunburn, are mainly concerned in taking photographs, anj 
produce certain other bodily effects, such as the preven. 
tion of the disease rickets. 

Dr. Pettit’s method is to observe the sun through 
lenses of quartz, as glass is opaque to the ultraviolet rays 
He uses two lenses, one covered with a thin film of silver, 
the other with a similar film of gold. The former 
transparent to the ultraviolet, while the latter is opaque, 
but transmits visible light of a green color. By mean 
of a vacuum thermocouple, which converts radiant energy 
into an electric current, he measures the intensity of the 
sun image as made by each lens. The green light remains 
relatively constant, so the difference is due to the chang: 
in ultraviolet. 

Though he has used the same lenses and films of silver 
and gold ever since he began the measurements, he finds 
that their constant exposure to sunlight has not made 
them more or less transparent. 

The total eclipse of the sun visible in California 'ast 
April 28 was 1.7 seconds early, according to Dr. Edison 
Pettit, of Mt. Wilson Observatory, who described the 
determination of the time that he and his colleague, Dr. 
Seth B. Nicholson, made from a talking movie news reel. 

The movies were made from Honey Lake, California, 
where the Mt. Wilson party was stationed. They were 
made at the rate of twenty-four pictures a second, and 
in the sound track along the side of the film were re- 
corded Dr. Pettit’s counts of the time. From the film 
Drs. Pettit and Nicholson have found that the middle of 
the eclipse occurred at 19 hours 5 minutes 51.4 seconds, 
Greenwich civil time, which is five hours ahead of eastern 
standard time. The predicted time for the Mt. Wilson 
station, allowing for their 4,000 foot altitude, was 19 
hours, 5 minutes, 53.1 seconds. 


ITEMS 

Insections of extracts of the anterior pituitary, 4 
small gland located beneath the brain, cause a marked 
increase in milk production in cows and goats. This ex- 
tremely practical discovery was announced to members of 
the Second International Congress for Sex Research 
meeting in London by Dr. F. Greuter, a Swiss student of 
the endocrine glands. The hormones of the anterior 
pituitary gland control several phases of sexual activity. 
Dr. Grueter’s discovery added another hormone to the list 
of the anterior pituitary’s products. He concludes that 
this hormone stimulates milk secretion, but is only effec- 
tive when the milk gland has, under the influence of one 
of the sex glands, already reached a certain stage of activ: 
ity. It increases rather than initiates milk secretion. 
Since the effect of the hormone is most marked and pro- 
longed in cows, it is expected that the dairy industry wil! 
certainly try to utilize it. Besides the anterior pituitary, 
another endocrine gland, the thyroid, appears to have 42 
effect on milk production. The surgical removal of this 
gland causes a fall in the yield and composition of milk 
and a change in color. 
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STANDARDS 


PuRE PROTEINS OF MILK 
vs. CRUDE CASEIN 


‘Te PURE PROTEINS of milk are so difficult and ex- a 
pensive to prepare, that only too often the crude prod- z 
ucts are inadvisedly used in researches of importance. 3 
One "crude essential element’ of the diet may invali- rae 
date all other good features of a costly investigation, 
thereby disqualifying the deduction of the author. 


In recent journals such papers have appeared. <i 


"Crude Casein" of the usual industrial type represents Pe 
4 simply an acid or rennet curd and is purely "Glorified ane 
; Pot Cheese," containing unknown products of milk—in 
unknown amounts. 


FOR RESEARCHES OF PRECISION s 


Pc Rehan Through years of study in the Protein Laboratory of “ 
have been prepared Osborne & Mendel (Yale Univ. & Conn. Expt. Sta.), we “4 
have learned how to prepare these two proteins in state nt 
of highest molecular purity. bes 
Each protein contains highest nitrogen content, lowest es 
mineral ash, freedom from each other and other sub- “e 
stances of cow's milk. 
They are made directly from fresh skim milk, which is the hs 
only possible way to prepare them in high purity. x 
Assayed upon growing white rats. Free from all vitamins. z 
AVERAGE ANALYSIS OF CASEIN—HARRIS | Ba 
Moisture .............. 10.73 Casein (N x 6.38).. 87.09 
................ trace Nitrogen; 
Nitrogen .............. 13.66  water,fat,ash-free 15.44 3 
(cf.—Osborne & Harris, Jr. Am. “xem. Soc., 25-IV, 346) : 
Also Also 7 
Purest powdered Medicinal Yeast Vitamine factors, pure food fe 
standardized for Vitamines "B" mixes, deficient salt mix 
F & G) and Concentrates from and methods for vitamine assays 
this yeast. upon the Norwegian white rat. 


THE 


HARRIS LABORATORIES 


TUCKAHOE NEW YORK — 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THE MEDICAL USE OF MUSTARD GAS 


MusTArD gas, dreaded weapon of the world war, has 
been reported as possibly preventing and curing a num- 
ber of diseases. The latest peace-time development of 
this gas is the announcement by the British Empire 
cancer campaign that it may prevent cancer in areas of 
the skin which have been painted with tars that ordi- 
narily produce cancers. This does not in any way mean 
that mustard gas will cure cancer. Even its preventive 
action is extremely limited. But recent investigations 
may lead to a more general preventive method. 

The starting point for the experiments leading to this 
discovery may have been the reported British observa- 
tion that none of the British soldiers who were exposed 
to mustard gas in the war ever developed cancer. Ger- 
man experiments along similar lines have also been 
reported. Previously mustard gas had been heralded as 
a cure for locomotor ataxia, and other war gases were 
tried as cures for colds, tuberculosis and various respira- 
tory diseases. 

Mustard gas is a sulfur compound, dichlordiethyl 
sulfide. Recently Dr. Frederick S. Hammett, of Phila- 
deiphia, suggested that control of cancer might be 
gained by means of another sort of sulfur compound. 
He did not claim to have found any cure for the dis- 
ease. However, he did state that transplantable tumor- 
ous growths in mice had been made to diminish and in 
at least one case to disappear altogether by the applica- 
tion of an organic compound containing partially oxi- 
dized sulfur. 


PLANTS POISONOUS TO INSECTS 


POISONING the water to catch fish is illegal in almost 
all civilized countries, as well as in many of the lands 
of the sun that have become the ‘‘white man’s bur- 
den’’; yet the leading governments of the world are now 
engaged in a zealous search for the most efficacious of 
the plants used as fish poisons by savage peoples. In a 
bulletin of the Royal Botanic Gardens at Kew, F. N. 
Howes, the well-known British botanist, summarizes the 
knowledge so far obtained. These fish-poisoning plants 
are desired not for poisoning fish, but for fighting insect 
pests. The artless savage takes insects for granted, but 
the more advanced nations of Europe, Asia and the 
Americas, dependent for their food on the highest 
efficiency of agriculture, fight the devouring hordes with 
every weapon at their command. A chief dependence 
has been arsenical sprays. These are very effective, but 
some insect pests have developed resistant strains that 
swallow considerable quantities of arsenic without suf- 
fering harm. Hence the search for new kinds of 
poisons. Fish poisons made from plants have been 
found highly efficient substitutes. Dilutions of one part 
in a million or more of water are fatal to insects, usually 
on mere contact. Derris, an East Indian plant, or rather 
group of plants, is already in considerable use. It is 


proposed to spray for several seasons with arsenicals, 
then for several with derris or one of its relatives, thus 
catching the arsenic-immune strains that may have 
evolved with something to which they are not immune, 
Most of the fish-poison plants thus far experimented 
with are of tropical origin. One of the most promising 
recent additions is the South American ‘‘cube,’’ pro- 
nounced ‘‘koo-beh.’’ Both derris and cube, together 
with the majority of other fish-poisoning plants, are 
members of the legume family, relatives of clover and 
peas. It is proposed to grow them as fertilizer crops in 
rubber groves and other tropical plantations, thus ob- 
taining two paying crops off the same land with the 
same labor and enriching the soil at the same time. But 
many other fish-poisoning plants belong to other plant 
families. One formerly used in southern Europe is the 
common mullein, which is now thoroughly naturalized 
in America as well. Fish-poisoning used to be carried 
on extensively in Greece and Spain, and in parts of 
Spanish America the method of catching fish by poison- 
ing them is still called ‘‘barbasco,’’ from ‘‘ verbascum,” 
the old Latin name of mullein. If mullein turns out to 
be an efficient insecticide, its cultivation should present 
no particular problem, for it is the rankest kind of a 


weed. 


YEAST FOR COWS 


Yeast which has been exposed to ultra-violet rays is 
better than cod-liver oil for increasing the rickets- 
preventing properties of cows’ milk, according to Dr. 
Harry Steenbock, Flora Hanning and E. B. Hart, of 
the Wisconsin Agricultural Experiment Station at 
Madison. 

These investigators have been trying for some time to 
find a way of increasing the antirachitie property of 
cows’ milk. The majority of infants fed on it get 
rickets. Earlier observations showed that summer-time 
milk had slightly more vitamin D, the rickets preven- 
tive, than milk produced in winter. Experiments 
showed, however, that it was not because the cows were 
getting more ultra-violet light in summer that their milk 
had more vitamin D in it. 

Next experiments with the cows’ diet were made. 
Cod-liver oil which prevents rickets in man was not sat- 
isfactory when fed to the cows. Fed in large amounts, 
it lowered the secretion of butter fat. Fed in small 
amounts it produced little, if any, effect of an anti- 
rachitic nature. Excellent results were, however, ob- 
tained from irradiated yeast. Two hundred grams fed 
daily to cows producing from thirty to forty pounds of 
milk increased the vitamin D content of the milk many 
fold. Even fifty grams furnished enough vitamin D to 
make the milk highly antirachitie. 

Apparently by the use of irradiated yeast one of the 
most outstanding deficiencies of cows’ milk can be cor 
rected in a practical way. With the present cost of 
yeast production, it should be possible to give milk all 
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PRINCIPLES OF HYGIENE 
By 


Tuomas A. Storey, M.D., Ph.D. 


Director, School of Hygiene and Physical 
Education, Stanford University 


A text-book that outlines the determining and 
contributory causes of health, surveys the various 
agents that may injure health, considers the de- 
fenses against and carriers of pathogens, and 
enumerates the causes that may contribute to ill 
health. It thus grounds the student in the facts 
of health and disease, without a knowledge of 
which no application can be made of the rules of 
hygienic living. 


Postpaid, $3.50 
* * * 


STANFORD UNIVERSITY PRESS 
STANFORD UNIVERSITY - CALIFORNIA 


Second Edition 


BIOLOGICAL STAINS 


Published October 1929 


This booklet, already quite well known among 
biologists, has 224 pages, discusses the chemistry 
and uses of about 100 dyes and also gives in detail 
about 75 of the most important staining formulae 
and procedures calling for stains. This latter 
feature makes it a useful laboratory handbook. 

The book is written by the Chairman of the 
Commission on Standardization of Biological 
Stains, and is published by the Commission. Price, 
$3.00, postage additional; or $2.75 postpaid if 
cash accompanies the order. 


STAIN TECHNOLOGY 


A quarterly journal devoted to staining and 
microscopic technic. 


Subscription price, $1.50 a year 


Orders for the book and subscription to the 
journal to be sent to 


H. J. CONN, Chairman, 


Lock Box 299, Geneva, N. Y. 


SCIENTIFIC SURVEY OF PORTO RICO 


AND THE VIRGIN ISLANDS 


The results of the natural history survey of Porto 
Rico and the Virgin Islands conducted by The New 
York Academy of Seiences, in cooperation with the 
Government of Porto Rico, are being published. 

Thirty-one parts, distributed through eleven octavo 
volumes, have been issued, including documents on 
Geology, Physiography, Paleontology, Descriptive Bot- 
any, Plant Ecology, Mycology, Mammalogy, Ornithol- 
ogy, Herpetology, Ichthyology and Entomology. 

Schedules, advertising these parts in detail, with 
announcements of the parts in preparation, may be ob- 
tained from the Recording Secretary of The New York 
Academy of Sciences, 77th Street and Central Park 
West, New York City. The price of each part is $2, 
the thirty-one parts published costing $2. 


JAGABI RHEOSTATS— 


wound on porcelain tubes instead of porcelain 
enameled iron tubes, have high insulation and low 
inductance. They meet an ever increasing demand 
by Educational, Research and Industrial Labora- 
tories for better and more rugged Jagabi Rheostats. 
Write for new Catalog 1230-8 listing 57 standard- 
tzed ratings, which are carried in stock. 


JAMES G. BIDDLE, 1211-13 ARCH ST., PHILADELPHIA 


New 
Opportunities 
for Research 


Needle Valve with Hose OLLOWING _ the 

Connection ..... $5.00 designs and sug- 
gestions of Professor H. 8S. Booth, Western Reserve 
University, our chemical engineers have developed 
a laboratory set of Unit Parts which greatly facili- 
tate the manipulation of high-pressure gases from 
cylinders. These open a fascinating new avenue of 
research to those who previously have been hindered 
by the inadequacy of the available apparatus. 

Send for catalog describing the Unit Parts and 
a price list of our rare and common gases. Simply 
fill in the coupon. 


The Ohio Chemical & Mfg. Co. 


1177 Marquette St., N. E., Cleveland, Ohio 


“Save Time in Research” 


The Ohio Chemical & Mfg. Co., 
1177 Marquette St., Cleveland, Ohio. 


(7 Please send me a catalog of your Unit Parts and a 
price list of rare gases. 
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the vitamin D required for normal nutrition at a cost 
of a fraction of a cent per quart. 

The use of yeast has a further advantage in that the 
amount of vitamin in the milk can be controlled by the 
feeding of a standardized yeast preparation in amounts 
adjusted to the milk production. The applicability of 
the use of irradiated yeast for the enrichment of human 
milk still remains to be worked out. 


AMERICAN DIALECTS 


THE dry New England manner of speech, the South- 
ern drawl, Pennsylvania Dutch rising inflections, the 
Western twang—we pick them out by ear as we hear 
Americans talk. But now, two professors at Columbia 
University are collecting American dialects and making 
a careful scientific analysis of subtle differences. The 
New Englander of the sea-coast, for example, has a dif- 
ferent way of using tongue and lips in his speech from 
the New Englander of the hills. 

More than 200 phonograph records, including fifty 
speeches by famous people, have been collected by Pro- 
fessor Harry M. Ayres and Professor W. Cabell Greet. 
Their library contains what would appear to be a 
strange collection of literature, 150 copies of the same 
story, ‘‘Grip the Rat,’’ but every copy of the story is 
spoken by a different American voice. They have been 
aided in collecting varieties of American speech by the 
fact that the 14,000 summer-school students at the uni- 
versity have a convenient custom of gathering beneath 
trees named for their states. Here, on the campus, can 
be picked out and sorted plenty of dialects, pure and 
mixed. 

In a progress report to the journal, American Speech, 
the two professors point out that education does not 
completely eradicate local speech peculiarities. Students 
reproduce local traits to a surprising degree, they have 
found. The terror of the microphone proves an aid in 
scaring artificial mannerisms out of most students who 
have added their voices to the collection. 

The report goes into detail regarding differences in 
specific vowels and consonants in various parts of the 
United States and Canada. The typical New Englander 
of the coast speaks with a sharp attack and brisk utter- 
ance. The vowel a, which is one of the letters that has 
a vivid and changeable personality on the American 
tongue, is most typically New England in ‘‘asked,’’ 
‘‘aunt,’’ and ‘‘can’t’’ where the tone is placed far in 
front. In ‘‘barn,’’ the a is located slightly farther 
back, and the professors explain that in no case is this 
sound as far back as in the ordinary American pronun- 
ciation of father. 

The mountain New Englander has ‘‘a slow elegiac 
cast in his speech tune, a certain doubt as to the advis- 
ability of proceeding, coupled with a resigned accep- 
tance of the necessity of doing so,’’ the report graphi- 
cally explains. The a sound in this region is shorter 
than in the speech of the sea-coast. 

This example of contrast indicates the analytic 
method of the study, which goes into much detail and 
uses many technical terms such as fronting, cupping and 


vowel gliding, to describe the sounds Americans make 
when they talk. 

Records of the various speech types of a single com. 
munity—Williamsburg, Virginia—were this summer 
gathered under the direction of Professor Greet ang 
should yield interesting results, Professor Ayres stated. 


TOOTH DECAY 


TOOTH-DECAY can not be averted by the regular use 
of antiseptic mouth-washes and tooth-pastes, if you 
continue to eat too much sugar. Dr. Russell W. Bunt- 
ing, professor of dental histology and pathology at the 
University of Michigan, has based this conclusion on 
crucial experiments which he has carried out on a large 
number of school children. 

Dr. Bunting and his associates selected three groups 
of children. To one group they prescribed an antiseptic 
mouth-wash twice daily without putting them on a4 
special diet, and to the two other groups they prescribed 
in addition to the mouth-wash a well-balanced diet, in 
which sugar was eliminated except as it was used in 
cooking to make foods palatable. These children had no 
sugar on cereals, in beverages, very little sweetened pre- 
serves and pastry, and little or no candy. 

The results of these experiments, which lasted for 
nine months, were striking. Two thirds of the children 
who used the mouth-wash only developed extensive dental 
earies, whereas in the children kept on a relatively sugar- 
free diet not a single vestige of active caries appeared 
during the year, and cavities already present did not 
increase in size. 

Dr. Bunting ’s experiments constitute the first success- 
ful attempt to eliminate tooth-decay in a large group of 
children. They show that little or nothing can be accom- 
plished by pastes or mouth-washes without proper diet. 

The importance of diet in the hygiene of teeth is 
further demonstrated by recent experiments of Mrs. May 
Mellanby, of London. She has shown that puppies de- 
veloped extremely poor teeth if vitamin D, the rickets- 
preventing vitamin, was excluded from the diet. But 
since typical caries does not occur in dogs, the relation 
between vitamin D and this disease can only be deter- 
mined in man. Experiments dealing with vitamins as 
possible causes of human tooth-decay are now being car- 
ried out by Mrs. Mellanby in England. 


ARID-LAND FARMING 


PRESENT-DAY irrigation and dry farming constitute, in 
a way, a return to the ways of our earliest civilized fore- 
bears. Civilization originated in the semi-arid lands of 
the world, and only after the lapse of centuries did 
farming leave such places as the valleys of the Nile and 
the Euphrates and reach its greatest development in the 
moister, cooler lands of the temperate regions. Now we 
are again paying attention to the lands of little water, 
using methods that are basically the same as those of 
the earliest farmers but with the advantages and im- 
provements that can be derived from modern science. 

This is one of the points brought out in a review of 
principles and methods of soil utilization, presented at 
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Books 


Thomson’s Wave Mechanics of Free Electrons 


By G. P. Thomson, Professor of Natural Philosophy, University of Aberdeen. George ee 
Fisher Baker Non-Resident Lectureship in Chemistry at Cornel) University Series. 172 ap 
pages, 6x 9, illustrated. $2.50 ssf 
This book represents the substance of lectures delivered at Cornell University. They eS, 


are an attempt to state the principles and applications of the new wave mechanics, in 
so far as these concern electrons not forming part of an atom, using the minimum of ae 
mathematics. 


Fitzpatrick’s The Lower Fungi—Phycomycetes 


By Harry M. Fitzpatrick, Professor of Mycology, Cornell University. McGraw-Hill i: 
Publications in the Agricultural and Botanical Sciences. 331 pages, 6x9, 112 illus- 
trations. $4.00 


A comprehensive general reference work on the Phycomycetes. This book offers the 
only complete modern treatment of the taxonomy of the lower fungi available in any 


language. 


q Crawford’s Determination of Orbits of Comets and gy 
Asteroids 
“ By Russell Tracy Crawford, Professor of Astronomy, University of California. Me- 
; Graw-Hill Astronomical Series. 233 pages, 7x10, formulas and tables. $4.00 

A textbook on the subject of orbit determination which is adaptable for use in a one- ee 


semester course in the introduction to theoretical astronomy. 


{||| Tarr’s Introductory Economic Geology 
By W. A. Tarr, Professor of Geology and Mineralogy, University of Missouri. 664 a 
pages, 6 x 9, 249 illustrations. $5.00 Wr 4 
An introductory treatment presenting in as simple a manner as possible a general Bz 
picture of the earth materials used by man. f 
MacMillan’s Theoretical Mechanics—The Theory of the  F 
Potential 
By William Duncan MacMillan, Professor of Astronomy, the University of Chicago. ee 

469 pages, 6x 9, 112 illustrations. $5.00 ¥ 


This book is intended for students of advanced grade in mathematics, mathematical 
astronomy and mathematical physics. It is distinguishable for its appealing and 
comprehensive treatment. 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, Inc. g 
Va Penn Terminal Building 
370 Seventh Avenue New York 
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the Second International Soil Science Congress, meeting 


in Leningrad, by Sir John Russell, head of the great 
agricultural experiment station at Rothamsted, England, 
the oldest institution of its kind in the world. 

The two principal means of gaining a profit from 
warm lands of little rainfall, Sir John pointed out, dif- 
fer radically in their methods and in their results. The 
first, which dispenses with artificial watering, devotes 
itself mainly to the support of grass crops, either as 
grazing lands producing principally wool, or as dry- 
farming areas producing cereals. The second, which 
uses irrigation, is too expensive for staple food produc- 
tion except in such lands as Egypt where the object is 
more to keep the population alive than to realize profits. 
Elsewhere irrigated lands are given over primarily to 
specialized, high-price crops, such as fruits. 

The soil problems of dry-farmed land are quite dif- 
ferent from those of the more humid regions. In ordi- 
nary farm lands organic matter in the soil is counted 
indispensable; it is not found so in dry-farmed lands. 
More than 25 per cent. of clay in a moist region con- 
demns land as untillable and consigns it to the category 
of permanent pastures. In arid regions the clay con- 
tent may run as high as 50 per cent. without destroying 
the tillability of the soil. Nitrogenous fertilizers are 
not so necessary on dry as they are on moist lands, but 
sulfur and sulfates are often effective. 

‘*Qonsiderable success has already been achieved on 
these soils,’? said Sir John. ‘‘Much of the world’s 
wheat and wool is now grown on them, and there is dis- 
tinct promise for the future.’’ 


NEW DISEASE 


Discovery of a new occupational disease among rail- 
way train dispatchers in America is reported by the 
Industrial Health Conservancy Laboratories of Cincin- 
nati. Of a group of 165 dispatchers from seventeen 
different railroads examined, two thirds were afflicted 
with an involuntary to-and-fro shifting of the eyes 
which is the characteristic symptem of nystagmus, as 
the new disease is called. 

Until the present time, America has been regarded as 
free of this occupational menace, which has taken a 
great toil of mine workers in England since its discov- 
ery there. Its exact cause is not definitely known, some 
authorities attributing the disease to deficient illumina- 
tion and others to the eye strain resulting from constant 
motion of the eyes following objects in motion, as the 


_ eye of a miner follows the point of his pick or the sew- 


ing machine operator watches her needle. Explaining 
the appearance of the optical ailment among train 
dispatchers, the fatigue theory has been forwarded as 
more logical and continued use of a train sheet blamed 
for the eye strain. 

Reports from the U. S. Public Health Service of 
Washington state that previous to this time practically 
no evidence of nystagmus has been discovered in this 
eountry. The Illinois commission examined 500 pick 
men in the mines of that state but did not find a single 
victim. From this it was assumed that superior 
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hygienic working conditions in the United States rep. 
dered the American laborer immune from the disease 
that was cutting into the ranks of English workmen, 
often incapacitating them for work in the prime of life. 

Naturally strong eyes appear to be no guarantee 
against the inroads of nystagmus. Dr. J. W. Tudor 
Thomas, of the Cardiff Royal Infirmary, found from q 
study of five hundred cases of nystagmus among miners, 
that as many workers originally blest with normal vision 
had been afflicted with the disease as had workmen with 
defective eyesight. Neurotic tendencies, alcoholism and 
anemia are thought to be factors increasing the hazard 
of nystagmus. That workers in coal mines are the most 
frequent sufferers further suggests that the absence of 
colors may in some mysterious way react unfavorably on 
the eyes. 


ITEMS 


TEN pounds of flake ice will melt twelve and a half 
times as fast as a 10-pound block, Crosby Field told the 
American Institute of Chemical Engineers at their re- 
cent Detroit meeting. Thus it will cool a chemical reac- 
tion generating heat much faster than other forms of 
ice. ‘‘The new ice looks very much like broken peanut 
brittle except for color,’? Mr. Field said. ‘‘A 300- 
pound standard cake of ice has a surface area of 20.7 
square feet, whereas 300 pounds of one-eighth-inch thick 
flake ice has 1,000 square feet of surface, an area nearly 
fifty times as great. But the effective ratio of surface 
area in use is far greater than that indicated by these 
figures because the surface of the flakes remains practi- 
cally unchanged as they melt while the area of a block 
gets much smaller.’’ 


Dry cleaning fluid, to work properly, should be clear 
enough to read ordinary newsprint through 114 inches 
of it, should have a sweet odor, should be light in color 
and free from moisture, fatty acids and alkali. These 
are some of a series of 11 tests for the use of dry clean- 
ers to determine when their cleaning fluid is exhausted. 
At the meeting of the American Chemical Society in 
Cincinnati, Ralph A. Morgen and Frank Fair described 
these tests. In order to give satisfactory results, they 
stated, it is not necessary that the fluid be maintained 
at the same specifications as the original, but it should 
be maintained at a sufficiently high quality to give good 


cleaning. 


THE clinometer, a simple device which enables one mai 
to determine quickly the aviator’s ‘‘ceiling’’ at night, 
has been designed recently by Dr. C. F. Marvin, chief 
of the U. S. Weather Bureau, and is being put in use 
at army and navy flying fields. It is used in connection 
with a searchlight focused vertically on the clouds. At 
a certain distance from the light, often 1,000 feet, the 
observer sights the clinometer on the white spot on the 
clouds and measures the angle of sight with a pendant 
which hangs on a scale attached to the instrument. 
Then with the ground distance and angle of sight known, 
the vertical height of the clouds can be readily calculated 
as the leg of a right triangle. 
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announces 


INTRODUCTORY ECONOMIC GEOLOGY 


“The text is 
simply arranged and 
written that the layman 
will have no difficulty in 
its use. A major pur- 
pose has been to make 
the book interesting and 
instructive. ’’ 

Engineering and Mining 

Journal. 


664 pages, 6x9 
249 illustrations 


$5.00 


By W. A. TARR 


Professor of Geology and Mineralogy 
University of Missou.i 


N introductory treatment presenting in as 
simple a manner as possible a general pic- 
ture of the earth materials used by man. 
The treatment of the formation of the 
more common minerals, their distribution, 

mining, treatment, uses, etc., is clear and funda- 
mental, making more than an elementary knowl- 
edge of geology unnecessary to a thorough under- 
standing of the book. 


The book presents all the information necessary 
for the normal course in the subject and includes 
much interesting material on the uses and the 
preparation for use of the various earth materials. 


The subject is presented logically, starting first 
with a history of man’s use of earth materials, and 
then developing the theories of the formation of 
the various ore deposits. After this, each earth- 
material is discussed separately, also the localities 
in which each is found, the methods of treatment, 
and uses, as well as the fitting of the origin of each 
material into the general scheme of ore deposition. 


Send for a copy on approval 


McGRAW-HILL BOOK COMPANY, Inc. 


Penn Terminal Building 
370 Seventh Avenue New York 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


CRYSTALLIZED RUBBER 

CrystaLs of rubber, an important step toward the 
discovery of the composition of this familiar material, 
have been produced in the chemical laboratories of the 
U. 8. Bureau of Standards in Washington. In achiev- 
ing this result it was necessary for Dr. W. H. Smith, 
chemist, to make the purest rubber yet produced. A 
long process of purification gave a block of rubber as 
transparent and colorless as window glass. This mate- 
rial, dissolved in ether, and cooled to 80 degrees below 
zero Centigrade formed minute crystals of rubber, 
plainly visible under a magnifying glass. Dr. Smith 
even succeeded in photographing at this low temperature 
the fine crystals of rubber, and he expects in the near 
future to publish a scientific report on his work. 

Once a small quantity of the crystals is isolated, the 
chemical composition can be determined by burning 
them and otherwise analyzing them. This should give 
the true formula of rubber, which the best estimates in- 
dicate may have the molecular composition of some 
multiple of five carbon atoms and eight hydrogen atoms. 
When the structure and composition of rubber is defi- 
nitely known there will be much greater hope of its syn- 
thesis from common sources of carbon and hydrogen, 
such as coal. The researches just made at the U. S. 
Bureau of Standards may therefore in the distant future 
lead to the freedom of the United States from the domi- 
nance of foreign-grown rubber, but for the immediate 
future chemical methods of production are not expected 
to compete with the natural product. 

Rubber was distilled for the first time in history when 
Dr. Smith took some of the pure, colorless rubber and 
by placing it in a vacuum at 100 degrees Centigrade 
temperature succeeded in making it evaporate from one 
side of a flask and solidify on the other side. 

The researches were carried out. in the division of 
chemistry, of which Dr. E. W. Washburn is chief, and 
they were announced by Dr. G. K. Burgess, director of 
the Bureau of Standards. 


INSECT POWDER 

THE poisonous principle of old-fashioned insect pow- 
der has been traced to its lair by C. B. Gnadinger and 
C. 8. Corl, research chemists of Minneapolis, Minnesota. 
The powerful poison of the material has been located 
largely in the achenes, or fuzzy seeds of the pyrethrum 
plant, from which it is prepared. Pyrethrum, a variety 
of chrysanthemum, has been used to abate insect 
nuisances for generations. The flowers and even leaflets 
and stems of the particular species are commonly ground 
into a fine powder, which is extremely toxic to insects 
but harmless to man. Some time ago the noted Swiss 
chemist Staudinger solved the mystery of the chemical 
formula of ‘‘pyrethrin,’’ the potent oil which gives the 
value to the insect powder. The oil is actually a mix- 
ture of two similar but complicated substances contain- 


ing only carbon, hydrogen and oxygen, innocent elements 
when in simple relations. Being an oil, it may be 
diluted in gasoline or like solvent and used in sprays 
where dusting powders are undesirable. 

The two Minneapolis chemists have now discovered a 
method of chemical analysis whereby one may quickly 
tell which plants, and which parts of the plants, con. 
tain the poisonous principle. Armed with the new 
method they have upset several long-standing beliefs in 
the insect-powder business. Japanese pyrethrum has 
been found to be just twice as potent as the classic and 
more expensive Dalmatian powder. Also the mature 
flowers are more valuable than the unopened or half. 
opened buds, which the trade prizes and holds at higher 
prices. Stems and florets have relatively little value 
compared to the achenes. 

The extreme toxicity of pyrethrin was shown in the 
Minnesota experiments by a test on cockroaches. A 
solution of one part of the oil in 80,000 of water effected 
a complete slaughter of a colony of the pests submitted 
to the test. 

The perfecting of these chemical experiments opens 
the door to most promising research in plant breeding. 
Just as the sugar content of beets was raised in culti- 
vation, so may it be possible to increase the pyrethrin 
content of chrysanthemums. At present only about one 
half to three quarters of one per cent. of the powder is 
actual poison. Modern selection methods as practiced 
by plant breeders would probably lead to great increase 
in efficiency in agricultural pest control. It is also con- 
sidered possible that the essential principle itself may 
be made synthetically if the demand should be sufficient. 


VITAMIN D 

A NEw use for the rickets-preventing, bone-building 
vitamin D is being investigated in medical fields. 
Shortening of the time required for blood to clot, vitally 
important in operations, by the feeding of vitamin D 
(or ergosterol irradiated with ultra-violet light), is the 
result which W. C. Corson, G. F. Irwin and I. A. Phillips, 
of the Washington University School of Medicine, re- 
cently reported as a result of tests made on white rats. 

The formation of a clotted mass of blood is nature’s 
way of stopping the flow of blood through an open 
wound. Without some such means, most of us would 
have bled to death long ago. The average normal time 
required for the formation of this clot is 2 minutes, 10 
seconds. It is this length of time which the medical 
profession wish to see shortened, for to some patients, 
two minutes of blood flowing freely might be most 
disastrous. 

Normal blood contains in each thimblefull ‘about 
600,000 bodies known as thrombocytes. These thrombo- 
cytes are the points or foci where coagulation of the 
blood begins whenever the blood leaves the small blood 
vessels and comes in contact with something different. 
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Third Edition 


Rewritten and Revised 


Deming’s 


GENERAL CHEMISTRY 


By 
HORACE G. DEMING, Ph.D. 


Professor of Chemistry, University of Nebraska 


Used in 342 Colleges and Universities 


Complete revision of material, new data and arrangement mark 
this new third edition of Deming’s well-known textbook. 


Three chapters have been added, treating the chief types of 
chemical reactions in solution: exchange, displacement, and oxidation 
reduction. ‘The earlier discussion of these reactions will do much to 
simplify later work. Chemical arithmetic also is introduced early in 
the text and developed gradually. 


In this edition the material is arranged so that difficult topics 
relating to the anatomic and molecular theories may be studied later in 
the text, and the ionic theory is brought forward. The sections of the 
book treating current applications of chemistry in industry are 
especially fine. 


Many experts in special fields have helped with the revision of 
particular chapters and the author has spared no detail to make this 
new edition ‘‘ better than ever.’’ 


816 pages 514 by 8% Price $3.50 


John Wiley & Sons, Inc. 


440 Fourth Avenue New York City 
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By increasing the thrombocytes, it then would be possi- 
ble for the blood more quickly to form this clot which 
will stop bleeding. The sooner the blood issuing from 
the open wound thickens and stops flowing, the less 
blood the patient loses. These three scientists made 
interesting findings along this very line. 

Each animal receiving vitamin D (as ergosterol irra- 
diated with ultra-violet light) showed a marked decrease 
in the coagulation time which occurred simultaneously 
with the marked increase in the thrombocyte count. 
The thrombocyte count was doubled in 48 hours. The 
highest counts recorded, which were as high as 3,000,000 
from a normal count of 600,000, were obtained on the 
fifth through the seventh day after the initial dosage. 
The lowest coagulation time (15 seconds to 30 seconds) 
occurred also on the fifth through the seventh day. 

The fact that the results of the feeding of vitamin 
D do not reach their maximum until the fifth day may 
be of great importance to the surgical profession. 
‘*Bleeders’’ are people whose blood does not coagulate 
or clot readily. To them this new phase of the use of 
vitamin D may be of untold value. Again, certain dis- 
eases have such an effect upon the blood. In jaundice, 
for example, the effect of the disease is in some way to 
cut down the power of the blood to clot when bleeding 
occurs. The report deals as follows with this: ‘‘We 
hope to demonstrate by further experiments that the 
coagulation time which is prolonged in obstructive 
jaundice can be shortened sufficiently to reduce the 
operative risk.’’ 


CATTLE TICK 

THE success of a twenty-four-year war against the 
cattle tick, cause of the costly animal disease known as 
southern Texas or tick fever, was reported by W. W. 
MacKellar, of the U. S. Bureau of Animal Industry, to 
the Inter-American Conference on Agriculture, Forestry 
and Animal Industry, which met in Washington this 
month. According to Mr. MacKellar it is possible and 
practicable to eradicate the cattle tick permanently from 
any section. This fact has been established as a result 
of the practical work which the U. 8. Bureau of Animal 
Industry has been conducting since 1906. 

Long before that, in 1893, Theobald Smith, veteran 
microbe hunter of America, reported the cause of Texas 
or tick fever, and explained how to wipe out this dis- 
ease which was playing havoe with cattle. Dr. Smith 
showed that the disease is carried from one animal to 
another by the tick and that the germ of the disease 
must spend part of its life cycle in the body of the tick. 
When the tick is eradicated, the disease will be wiped 
out also. 

When this eradication project was started in 1906, 983 
counties with a total area of 728,565 square miles in the 
states of Alabama, Arkansas, California, Florida, 
Georgia, Kentucky, Louisiana, Mississippi, Missouri, 
North Carolina, Oklahoma, South Carolina, Tennessee, 
Texas and Virginia were under federal quarantine be- 
cause of tick infestation. At the close of 1929 the 
quarantined area had been reduced to 184 counties con- 


taining 151,198 square miles in Arkansas, Florida, 
Louisiana, Mississippi and Texas. This means tha} 
about four fifths of the originally quarantined area has 
been freed from ticks, released from quarantine anj 
made safe for the greater development of the cattle 
industry. 

The practical work has shown the best and cheapest 
method of treating the infested animals is the arsenicg| 
cattle dip. The animals are treated at fourteen-day jp. 
tervals from March to November. At the same time 
quarantine measures are enforced until the ticks are 
completely eradicated. 


INDIANS OF TEXAS 

Caves of eastern Texas, inhabited by an ancient 
people, may help science to explain how the mysterious 
Mound Builder culture found its way to the Mississippi 
Valley where it flourished in prehistoric times. Mat- 
thew W. Stirling, chief of the Bureau of American 
Ethnology, has just returned to Washington from ex- 
ploring this western region, which is still practically 
untouched by archeologists. He reported finding caves 
bearing traces of human occupation and apparently well 
worth investigation by Smithsonian Institution expedi- 
tions. 

The Indians who built fires in the cave shelters and 
left their broken tools and dinner bones there to be 
buried in dust and débris were probably similar to the 
Basket Makers of the early Southwest. Greatest inter- 
est in these caves hinges on the fact that they are along 
the route where the Mound Builder culture presumably 
advanced if it spread overland from Mexico to the Mis- 
sissippi Valley. Here may be preserved some evidences 
of those ancient happenings. 

One question to be answered is whether there was an 
actual migration of Aztecs or some other tribe from the 
south, or whether the Mexican Indians merely passed 
along by trade contacts their ideas of building high 
places, and art designs, and other knowledge and cus- 
toms that they shared with the Mississippi Valley Mound 
Builders. Mr. Stirling selected sites in northeastern 
Nevada which seem promising for excavation. Both 
eastern Texas and northeast Nevada are marginal re- 
gions where important cultures, spreading out from 
their centers, may have overlapped. 


A SPECIAL TYPE OF BALDNESS 

A pDRuG is now on the market which will help a special 
type of baldness known medically as alopecia areata, 
Dr. C. N. Myers, of the H. A. Metz Company, Brooklyn, 
N. Y., reported to the American Chemical Society meet- 
ing at Cincinnati. Dr. Myers also reported the results 
of his chemical studies made on people suffering from 
this condition in which the hair falls out in localized 
areas only. This type of baldness is not the common 
variety for which a cure has long been vainly sought. 
The tiny blood vessels of the skin were either entirely 
invisible or showed marked constriction, microscopi¢ 
examination showed. The blood contained more sugar 


and less chloride or salt than normal. In a large pro- 
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THE ARYABHATIYA ARYABHATA 


An Ancient Indian Work on 


Mathematics and Astronomy 


Translated from the Sanskrit with 
Notes by WautTER EvGENE CLARK 


Aryabhata’s work, which was composed in 499 A.D., 
is probably the earliest preserved Indian mathematic 
and astronomical text bearing the name of an individual 
author, the earliest Indian text to deal specifically with 
mathematics, and the earliest preserved astronomical 
text from the third or scientific period of Indian astron- 
omy. ‘This is the first attempt at a complete transla- 


tion of the historical document. 


INTRODUCTION TO 
THE THEORY OF 
NUMBERS 


By Leonard Dickson 


“In this book a leading mathematician has 
produced a work that will serve to intro- 
duce many students to a subject that has 
long engaged the attention of professional 
and amateur mathematicians.’’—Science 
News-Letter. $3.00. 


$2.50 


STUDIES IN 
THE THEORY OF 
NUMBERS 


By Lzronarp Dickson 


Numerous original investigations in the 
theory of quadratic forms in three or four 
variables. The investigations are based on 
an extensive literature; they start from 
first principles, and give a systematic ex- 
position of old and new results in the 
arithmetic of quadratic forms. $4.00. 
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portion of the cases, arsenic and lead were found in 
harmful amounts in the blood and in the kidney secre- 
tion. The drug which was found helpful in treating the 
ailment is a sulfur compound, known commercially as 
suifactol, a brand of crystalline thiosulfate. 


ELECTRON STREAM MOTOR POWER 

A motor that runs by a stream of minute electrons is 
the latest modification of the vacuum tube that makes 
home radio sets possible. In the forthcoming issue of 
Electronics, this tube, the invention of Allen B DuMont, 
chief engineer of the DeForest Radio Company, is 
described. 

In the center of the DuMont tube is the filament, im- 
mediately surrounded by a cylindrical cathode, from 
which the electrons emanate. Around the cathode hangs 
a cylindrical grid, suspended from a bearing at the top 
so that it is free to turn. In the grid are a series of 
vertical slots, with small blades projecting from one 
side of each of the slots. All the blades point in the 
same direction. 

As the filament is turned on, the electrons are shot 
out from the cathode at a high speed, and after passing 
through the slots in the grid they hit the blades and 
bounce off to the outside. The impact of each electron 
is very minute, but with the great numbers that hit all 
the blades there is sufficient force to start the grid rotat- 
ing. No practical use has yet been found for the tube, 
as the power developed is very small. It has been sug- 
gested that it might be used for a clock, however, or as 
a source of alternating current. 

Some years ago the famous English physicist, Sir 
William Crookes, who was one of the original experi- 
menters with cathode rays, or streams of electrons, used 
them to produce a rotatory movement. In one of his 
cathode ray tubes, the stream of rays was aimed at a 
small windmill-like device in the tube, and the windmill 
spun round very rapidly when the tube was operating. 
But this tube required high voltages to operate it, while 
the DuMont tube will work on voltages of the same 
order as used in radio equipment. 


CHILD DELINQUENTS 

Dr. Bryant E. MouutTon, of the Judge Baker Founda- 
tion of Boston, states that psychiatrists who probe into 
the minds and the conduct of delinquent boys and girls 
should not fail to look into the families in which those 
boys and girls live. Very frequently more psychiatric 
work should be done with the family than with the child 
to get any lasting results. Many transient cures upon 
which considerable time is spent would have been perma- 
nent if the family background had been altered. 

One ten-year-old boy who was sent to Dr. Moulton 
had a persistent tendency to run away. The root of 
this desire was found only when home conditions were 
investigated, and it was shown that the child was over- 
whelmed by the sense of family insecurity. His father 
was employed very irregularly, and there was much 
anxiety and agitation about making ends meet, with fre- 
quent quarrels between the father and mother over the 


payment of bills. Such conditions alarm and depress , 
child by the feeling that the home is imsecure, and the 
child’s reaction may take various forms which neither 
he nor the parents understand. 

Ignorance on the part of parents, also prudishness, 
fanaticism, are so common that they are frequently 
overlooked as contributing causes of a child’s strange 
or unsocial behavior. Such basic causes in a child’s 
environment are too often overlooked by specialists who 
attempt to set the child right with his world, but who 
do not try to set the world right for the child. 


ITEMS 

THE heating effect of electrical rotating machinery is 
no longer entirely a loss. Temperature increases caused 
by resistance, eddy currents and magnetic effects in 
direct current and synchronous motors and generators 
are now being scientifically used to warm the buildings 
which house the equipment. In recent installations sheet 
metal hoods of a new design collect the air warmed by 
the revolving machinery and transfer it to ducts which 
carry it where it can be used most effectively for heat- 
ing. In the summer it is exhausted in the open to keep 
the buildings cool. Made to take advantage of the ven- 
tilation characteristics of the machinery, the new hoods 
also greatly reduce windage losses. Cool air enters near 
the ends of the armature shaft and is discharged along 
its circumference. Although the machines under the 
hoods act as fans and pump their air, they operate more 
efficiently than they would in the open or enclosed the 
old way. 


A GOITER preventive found in certain plants was de- 
scribed by Drs. Emil J. Baumann and David Marine, of 
New York City, at the meeting of the American Chemi- 
cal Society at Cincinnati. The preventive is not iodine, 
the investigators reported. It may be a hexuronic acid, 
a hitherto unknown but very active acid related to 
starches and sugars. This acid was recently found in 
cabbage, orange juice and suprarenal glands by Dr. 
Albert Szent-Gyérgyi, of the Mayo Foundation. Drs. 
Baumann and Marine conducted their experiments on 
rabbits. The animals developed simple goiter when fed 
on a diet of cabbage or turnips or related plants. The 
development of the goiter could be prevented by giving 
the animals certain plants or certain plant juice concen- 
trates which apparently contained a goiter preventive. 


CHILLING on ice hastens the germination of the large 
edible nut-pines regardless of their native habitats, 
according to G. R. Johnstone and Tema Shults Clare, of 
the department of botany of the University of Southern 
California. Torrey pine seeds from the Torrey Pine 
Preserve near La Jolla require 25 days of chilling, while 
the seeds of Coulter and Digger pines require 60 and 50 
days, respectively, for the highest percentages of germi- 
nation. Experiments dealing with the chilling of one- 
leaf pifion pine, another of the edible pine seeds, indi- 
cate that 30 days on ice are followed by the best 
germination. 
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PURE PROTEINS OF MILK : 
vs. CRUDE CASEIN | 


Te PURE PROTEINS of milk are so difficult and ex- 
pensive to prepare, that only too often the crude prod- *y 
ucts are inadvisedly used in researches of importance. . 
One "crude essential element" of the diet may invali- ; 
date all other good features of a costly investigation, 7 
thereby disqualifying the deduction of the author. e 


In recent journals such papers have appeared. 


"Crude Casein" of the usual industrial type represents 

. simply an acid or rennet curd and is purely "Glorified 
Pot Cheese," containing unknown products of milk—in ce 
unknown amounts. 


FOR RESEARCHES OF PRECISION 


anne a Pi Through years of study in the Protein Laboratory of 


i 3 have been prepared Osborne & Mendel (Yale Univ. & Conn. Expt. Sta.}, we 
iF have learned how to prepare these two proteins in state 
| of highest molecular purity. he 


Each protein contains highest nitrogen content, lowest 
mineral ash, freedom from each other and other sub- 
stances of cow's milk. 


They are made directly from fresh skim milk, which is the 
only possible way to prepare them in high purity. 


Assayed upon growing white rats. Free from all vitamins. e 
AVERAGE ANALYSIS OF CASEIN—HARRIS 
Moisture ............... 10.73 Casein (N x 6.38).. 87.09 
59 Ether-soluble ........ .20 
Calcium ................ trace Nitrogen; 
Nitrogen .............. 13.66  water,fat,ash-free 15.44 
(cf.—Osborne & Harris, Jr. Am. Chem. Soc., 25-IV, 346) 
Also Also 
Purest powdered Medicinal Yeast Vitamine factors, pure food x 
standardized for Vitamines "B" mixes, deficient foods, salt mix a; 
F & G) and Concentrates from and methods for vitamine assays ae 
this yeast. upon the Norwegian white rat. a 
TUCKAHOE NEW YORK : 
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INFANTILE PARALYSIS 

Cure of infantile paralysis, or poliomyelitis as it is 
called technically, depends on early recognition of the 
disease, for the methods of treating it are most success- 
ful when applied in the first stages. Mothers generally 
attend to the illnesses of their children, and while they 
can not hope to make a diagnosis of this disease un- 
aided, they can learn to suspect its presence so as to 
call for medical aid in time. 

Unfortunately, neither the cause nor the method of 
transmission of the disease is known. Control meth- 
‘ods depend on isolating the patient. Prevention also 
depends on keeping children and young people away 
from persons suspected or known to be suffering from 
the disease. In times of epidemics, it is wise to keep 
children away from strangers, also. 

‘“The paralysis itself is due to the destruction of the 
nerve cells in the spinal cord which govern the movement 
of museles,’’ Dr. W. L. Aycock, of the Harvard Medical 
School, has explained. ‘‘When these nerve cells are 
destroyed, the muscle with which they are connected 
loses entirely its power to function. It is like a tele- 
phone which may be in perfect order itself but which 
can not function without a wire leading to it from the 
telephone exchange. ’’ 

Consequently treatment for the disease must be begun 
before the nerve cells have been destroyed, if paralysis 
_is to be avoided. Once it has occurred, it is too late to 
cure it, although patient treatment and care and exer- 
cise can do much for the affected muscles. Skilful 
treatment, if paralysis has occurred, is of great impor- 
tance, because in growing children the pull of unpara- 
‘lyzed muscles against those which are paralyzed tends to 
produce serious deformity. The paralysis is practically 
always preceded by certain definite symptoms. It is 
during this preparalytic stage, before the nerves have 
been destroyed, that there is a chance of cure. Serum 
from the blood of persons who have passed through an 
attack is the one remedy at present available for treat- 
ing the disease in the preparalytic stage. Doctors 
speak of this as convalescent serum. 

The onset of poliomyelitis is usually abrupt, with 
fever, headache and stomach and intestinal upset. The 
child is drowsy and wants to be let alone. Usually he 
seems sicker and more prostrated than would be ex- 
pected with the degree of fever, which is generally not 
over 102 degrees Fahrenheit. An anxicus expression of 
the face, tremors and twitchings of the muscles and a 
sort of uncertainty in the movement of the arms and 
legs are characteristic of the early stages of the disease. 
The most suggestive sign is stiffness of the spinal col- 
umn and neck. The child will hold his head and neck 
rigidly and often he can not sit up comfortably without 
propping himself on his arms. 

Every stiff neck is by no means an indication of infan- 
tile paralysis, of course. The stiff neck of this disease 
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is a rather special one. But if the mother finds such a 
symptom, she should at least suspect the disease and 
have the matter further investigated without delay. 

The paralysis may set in anywhere from one to three 
days after the onset of the disease. The extent of it 
varies. When death occurs, it is from paralysis of the 
muscles used in breathing and not from the severity of 
the fever. 


A NEW ANTI-FREEZE MIXTURE 


WiLL people get chronic or acute poisoning if wood 
alcohol is used generally as an anti-freeze mixture for 
automobile radiators? This is one of the questions 
which government scientists are trying to solve as a re- 
sult of the proposal to introduce synthetic methanol as 
an anti-freeze mixture next winter. 

Methanol, as wood alcohol is called by chemists, used 
to be made by distillation of wood. This made its cost 
high. By the new method, it is made by combining the 
deadly carbon monoxide with hydrogen, the raw mate- 
rials being coal and water. This makes synthetic 
methanol very muck cheaper than the product obtained 
by distillation. Whether it can be used safely in automo- 
bile radiators has yet to be determined. 

When swallowed, wood aleohol is a poison which may 
cause blindness and death. Careless bootleggers have 
mistaken wood alcohol for the less deadly ethyl alcohol, 
with disastrous results to their clients. This use of the 
new anti-freeze is to be guarded against by giving it a 
distinctive color, it is planned. 

However, the question remains whether the fumes 
could not get into the body either by absorption through 
the skin or by inhalation through nose and mouth, and 
thus cause disease and possibly death. How much of the 
substance can get into the body in these ways, and how 
much will cause poisoning, either chronic or acute, must 
be determined. 

It may be that the new anti-freeze mixture can be 
used safely if certain regulations are followed and cer- 
tain precautions taken, as in the case of the anti-knock 
gasolines. These contain a small amount of tetra-ethyl 
lead. When they were first introduced there was a ques- 
tion as to whether people generally would be in danger 
of lead poisoning from the exhaust, and whether men 
selling it and working in garages where it was sold were 
risking their health. Cases of lead poisoning in the 
plants where the anti-knock mixture was made height- 
ened the public anxiety. But scientists found that the 
only real danger was in the manufacturing plants and 
that even there, as in other lead industries, certain health 
precautions, if followed, would safeguard the workers. 

A possibility exists of certain people being more sus- 
ceptible to methanol poisoning than others, and of cer- 
tain people having the kind of skins that would absorb 
more of it than others. This also will be investigated, 
according to Dr. R. R. Sayers, of the U. 8. Public Health 
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COLLECTION of essays which aims to advance 

the common understanding of the mind of the 

man of science, to clarify the meaning of science and 
scientific method, and to present several of the effects 
that science has had upon the general tone of modern 


life. 


SCIENCE AND THE 
SCIENTIFIC MIND 


Leo E. Saidla 


Assistant Professor of English, 
Polytechnic Institute of Brooklyn 


and Warren E. Gibbs 


Instructor in English, Columbia University 
508 pages, 514 x 8, $3.00 
Textbook edition, $2.50 
HE twenty-four essays and their authors are listed below. These articles 


| are non-technical and will furnish interesting and profitable reading con- 
cerning the scientific mind and its relations to the many aspects of modern 


culture. The essays included are :— 


I—ScIENCE 


Science and Modern Life, Robert A. Milli- 
kan. 

Science and the Sciences, Frederick Barry. 

The Belfast Address, John Tyndall. 

Twentieth Century Science and Invention, 
Edwin E. Slosson. 


II—THE ScIENTIFIC MIND 


The Scientific Mind, J. W. N. Sullivan. 
The Method of Scientific Investigation, 
Thomas H. Huxley. 
The Method of Science, 

Curtis. 
Scientific Use of the Imagination, John 
Tyndall. 


III—ScrentTiric MorIvE 


The Common Aims of Science and Human- 
ity, Arthur Schuster. 

The New Order of Sainthood. Henry F. 
Osborn. 

Mental Traits of Men of Science, Truman 
L. Kelley. 

How Agassiz Taught Me to See, Nathaniel 
Shaler. 


Winterton C. 


IV—ScIeNCE AND CULTURE 


Science and Life, Frederick Soddy. 

Science and Culture, Thomas H. Huxley. 

The Place of Science in a Liberal Educa- 
tion, Bertrand Russell. 

Art and Science, J. W. N. Sullivan. 

Poetry and Science, J. W. Mackail. 

The Sciences and Religion, J. S. Haldane. 

The Awakening of Scientific Individualism. 
Michael Pupin. 


V—SCcIENCE AND CIVILIZATION 


Man and the Race, George E. Woodberry. 
The Rdéle of Science in the Solution of 
Social Problems, Winterton C. Curtis. 
The Place of Science in Modern Civiliza- 
tion, Thorstein Veblen. 
Science and Human Affairs, Frederick S. 
Marvin. 


VI—ScIENCE AND THE FUTURE 


The New Scientific Horizon, J. W. N. Sul- 
livan. 


Send for a copy on approval 


McGRAW-HILL BOOK COMPANY, Inc. 


370 Seventh Avenue 


New York 
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Service, who is in charge of the investigation. Chemists 
of the U. S. Bureau of Mines at Pittsburgh will make 
chemical and laboratory tests, working with animals. 
The U. 8. Public Health Service is making field tests on 
men who are now exposed to synthetic methanol. 

Ethyl alcohol, closely related to methanol, which is 
methyl alcohol, is largely used at present as an anti- 
freeze mixture in automobile radiators. Its chief disad- 
vantage is that it evaporates quickly and must be con- 
stantly replaced. It is not poisonous like methanol, 
because man can develop a tolerance to it. Another 
popular anti-freeze is ethylene glycol, which is made 
synthetically from petroleum and has the advantages of 
both ethyl alcohol and of glycerine, also widely used. 
Ethylene glycol and glycerine are more expensive than 
ethyl alcohol, which in turn costs more than synthetic 
methanol. The latter is being made by three large com- 
panies who make over six million gallons a year. 


THE PROTECTION OF TROPICAL FORESTS 

Puans for protecting the great tropical forests of the 
Americas from careless exploitation, such as has laid 
waste the forest sections of other parts of the world, 
were discussed at the meeting of the first Inter-American 
Conference on Agriculture, Forestry and Animal In- 
dustry. 

Forest land in the twenty Latin-American republics is 
estimated to cover an area of 3,000,000 square miles, 
which is larger than the total area of continental United 
States exclusive of Alaska, according to William R. 
Barbour, forester of the Tropical Plant Research Foun- 
dation. So little research has been done in these forests 
that only vague guesses can be made as to the volume 
of standing timber in them. A safe estimate places it 
at at least six thousand billion board feet. 

‘*Too little is known about the forests of tropical and 
subtropical countries,’’ said W. T. Cox, consulting fcrest 
engineer of the Tropical Plant Research Foundation. 
He urged extensive forest exploration aided by airplane, 
so as to get not only botanical information of the numer- 
ous trees but also commercial classifications. The train- 
ing of young men in forestry and the development of 
these vast forests along scientific principles were advised. 

‘*In the two Americas constructive forestry is still in 
its beginning,’’ said Dr. E. P. Meinecke, plant patholo- 
gist of the Bureau of Plant Industry of the U. 8S. De- 
partment of Agriculture. The nations of the two Amer- 
icas have a common interest in building up their forests 
for the benefits of coming generations and to this goal 
the protection of the forests against disease is one of 
the most promising and essential conditions. The great- 
est menace from killing forest epidemics has come 
through the accidental introduction of forest diseases. 
The seience of forest pathology, which would take care 
of these disease conditions of trees, must be organized 
on international lines in order to find its true place in 
modern forestry. 

The danger of looking for temporary reward rather 
than for ultimate benefit in the cutting down of forests 
and development of the land for other purposes was de- 


scribed by Professor D. M. Matthews, of the University 
of Michigan School of Forestry and Conservation. he 
reckless waste of trees which results from using the land 
for other purposes is not the only evil. The removal of 
the forest cover may have a bad effect on the productive 
capacity of other permanent agricultural areas in the 
region, he pointed out. This is too frequently over. 
looked in the clearing of laud. 

Other speakers emphasized the need of studying the 
little-known woods of these forests with a view to their 
possible uses in future decades when both Latin-Ameri- 
can countries and the United States will have to turn to 
these forests for most of their lumber. 


MAGGOTS IN WOUNDS 

SOMETHING more than a scavenger reaction is behind 
the successful healing of wounds by the new :naggot 
treatment, its discoverer, Dr. William 8S. Baer, of the 
Johns Hopkins University, told the group of scientists 
gathered in Baltimore, Md., for postgraduate study of 
bone diseases and cancer of the bone. 

A specific reaction between the serum of the body and 
the maggot itself probably causes the healing of wounds 
to which maggots are applied. Just what this reactioa 
is has not yet been discovered, he said. 

Dr. Baer told how his experiences as an army surgeon 
during the World War started him on the investigations 
leading to the new treatment. Two men were brought 
in who had been lying in the field for seven days with- 
out food. They suffered from abdominal wounds and 
from compound fracture of the thigh bone. The wounds 
were covered with maggots, the tiny larvae of flies. The 
men were hungry, but otherwise their condition was 
good. 

In the hands of the best surgeons, the mortality for 
compound fracture of the thigh bone was 80 per cent., 
Dr. Baer knew. In other words, four fifths of the per- 
sons who suffered from that condition died. In the 
hands of the maggots, the mortality for those two men 
was nothing. Instead of the bad infections commonly 
found in such injuries, Dr. Baer found only a few harm- 
less organisms. 

For ten years he puzzled over these cases, particularly 
when treating children suffering from osteomyelitis. 
This disease of the bone is the result of an infection, is 
more common in children than in adults and is extremely 
difficult to cure. If it reaches the chronic stage, recov- 
ery is often delayed for years. Finally he tried the 
effect of maggots on some of these cases. In six weeks 
the children were entirely well. Dr. Baer has used this 
method on 300 patients during the last two years. All 
the children have recovered entirely. With adults the 
treatment has been successful in four fifths of the cases. 
Lack of success in the other one fifth Dr. Baer thought 
might be because adults do not stand the treatment well 
and it can not be given continuously. 

_ At first it was thought that the success of the mag- 
gots in cleaning and healing wounds was due to scaven- 
ger action. The tiny larvae ate up the dead tissue about 
the wound and the bacteria died from lack of sustenance. 
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Now it is thought that something more than this is re- 
sponsible for the success of the treatment. 


HEPTANE, RARE RESIN PRODUCT 


From healing wounds to measuring the knock of dif- 
ferent gasolines seems a far cry, yet heptane, a resin 
product secured only from two species of pine, seems 
destined to serve these two widely differing purposes, 
C. L. Hiil, of the U. S. Forest Service, has reported. 

The two trees from which heptane can be derived are 
just as far apart on the commercial scale. One, the 
Jeffrey pine, is a valuable timber species, sometimes 
known to the mountain people as the apple pine because 
of the odor of apple or pineapple that is usually emitted 
by its bark. This tree is found in the higher mountains 
throughout the greater part of California. The second 
tree furnishing heptane is the Digger pine, which previ- 


ously has been considered a species of little value, used 


primarily for fuel. It occurs throughout the foothills 
and lower levels of both the Sierra Nevada and Coast 
Range of California. 

While the development of heptane from an industrial 
standpoint is new, the curative value of the resin from 
these two trees, when applied to cuts and wounds, was 
long ago discovered, and during the Civil War agents of 
the Union Armies went to far-off California to secure 
it. Of recent years, however, its medicinal use has 
dwindled, and it has been more or less classed with the 
herbs of our grandmothers’ time. 

According to Mr. Hill, it was about twenty years after 
the Civil War that chemists at the University of Cali- 
fornia discovered that the liquid obtained by distilling 
the resin of the Jeffrey and Digger pines was a hydro- 
carbon called normal heptane. This heptane, also com- 
monly found in petroleum, is quite different from the 
terpenes which form turpentine and which were supposed 
to be produced by distilling the resin of any pine tree, 
so the announcement of its discovery caused quite a 
furore in the chemical world. It was many years before 
the findings of the California chemists were generally 
accepted among the chemical profession. 

Even then, however, the production of heptane from 
pine trees had no definite commercial value. It has only 
recently been discovered that heptane, in connection with 
octane, the hydrocarbon next to it in the same chemical 
series, can be used for the laboratory measurement of 
the knock of different gasolines, and so determine the 
dosage of tetra-ethyl-lead that is necessary to neutralize 
that knock. Experiments are now in progress to per- 
fect this method of measuring gasoline knock. 


NEW USES FOUND FOR HELIUM 

HeELiIvuM, first discovered in the sun and later obtained 
at great expense in minute laboratory quantities, is now 
familiar to every one as the lifting gas for American 
airships. Soon, however, it may be even more common, 
for still other uses are rapidly being found for it. At 
the meeting of the American Chemical Society in Cin- 
cinnati, R. R. Bottoms and W. E. Snyder, of the Helium 
Company, Louisville, Ky., stated that ‘‘helium gas is 


now available in commercial quantities in the Uniteg 
States and there is sufficient supply to meet not only 
the needs of aeronautics, but for other uses as well,’’ 

The points that make helium valuable, they stated, are 
that it is inert chemically, not combining with any other 
element; it is very light; it is insoluble, conducts heat 
well and can be cooled to an extremely low temperature 
without liquefying. These properties, they say, make it 
valuable for use in metallurgy, for the preservation of 
food, for heating and cooling and as a circulating 
medium, instead of air, in drying systems. They also 
suggest that it can be used as an artificial atmosphere 
for deep-sea divers and caisson workers and for the 
treatment of diseases of the lung and blood. In such 
uses it would be employed as a substitute for ordinary 
air, the helium being mixed with oxygen and thus tak- 
ing the place of the nitrogen in the atmosphere. 


ITEMS 

WITH an average of 798 pounds of fertilizer used on 
every acre of crop land during 1929, Florida leads the 
United States in the use of fertilizer, R. O. E. Davis, 
research chemist of the U. 8. Bureau of Chemistry and 
Soils, told members of the American Chemical Society, 
at their recent meeting in Cincinnati. Next to Florida 
is New Jersey with 417 pounds per acre. On the whole, 
the states of the Atlantic seaboard use it much more 
extensively than those inland, though a great increase in 
its use has come since 1913 in the Pacific Coast states, 
and there is also a tendency to increased use in the West 
North Central states. Cotton uses on an average 108 
pounds per acre, though 31 per cent. of all the fertilizer 
used is on this crop. On citrus fruits the rate is 1,163 
pounds. Five principal crops~consume about 82 per 
cent. of the fertilizer, though less than 25 per cent. of 
the acreage devoted to them is fertilized. 


More solid carbon dioxide, commonly known as ‘‘dry 
ice,’’ is now used than the liquid form of the gas, in 
which it was formerly marketed. D. H. Killefer, chem- 
ist of the Dry Ice Equipment Corp., New York City, 
told members of the American Chemical Society meet- 
ing at Cincinnati that nearly 30,000 tons of this former 
laboratory curiosity will be used during 1930. This is 
greater than the total amount of liquid carbon dioxide 
used in 1927, the latest year for which figures are avail- 
able. It is used for refrigeration, because of its advan- 
tages over ice in being colder and ia not melting, but 
changing directly from the solid form into the gas. 


DEVELOPMENT of a large number of standard color 
samples, showing even gradation of all the three color 
variables and carefully calibrated by physical measure- 
ments, was urged at the meeting of the American Chemi- 
eal Society at Cincinnati by I. H. Godlove, research 
chemist of the Munsell Color Company, Baltimore. He 
stated that something of this kind is needed to correlate 
the various color languages now in use. Such standards, 
he declared, would give freedom from personal vagaries, 
combined with a direct knowledge of ‘‘how a color 
looks.’’ 
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SCIENCE—ADVERTISEMENTS 


Industrial Chemistry 


An Introduction 


An Elementary Treatise for the Student and General Reader 


By Emi. RAyMonpD RIEGEL, PH.D. 


Professor of Industrial and Physical Chemistry, University of Buffalo 
Admirably suited to the needs of a college course in industrial Chemistry 


649 pages 


Illustrated 


Price $9.00 


HE ever-growing application of Science to industrial ends brings with it a need by 

workers in any one branch for accurate but easily understood information concerning 
other branches, both with regard to the technical processes involved, and to the economic 
position these branches may tend to occupy in relation to their own. 


Dr. Riegel’s book concerns itself strictly with what is thought to be the best method 
of making industrial chemistry understandable to both the student and the general reader. 
It is balanced, all the chapters being on the same level of scholarship, detail of treatment, 


theoretical and technical information. 


shown by statistical figures of recent date. 


This book is sufficiently thorough to be valuable to the technical man, and sufficiently 
simple to be appreciated by the layman. 


A Collection of 
Chemical Lecture 


Experiments 
H. F. Davison 


Assistant Professor of Chem- 
istry, Brown University, 
Providence, R. I. 


139 Pages _ Price $2.50 


66 A COLLECTION of 69 ele- 

mentary lecture-table ex- 
periments by an exceptionally 
able demonstrator. Not intended 
to be exhaustive; the experi- 
ments included are new, or are 
modifications of old ones, and 
attention has been given to 
simplification of apparatus and 
economy of time in demonstrat- 
ing. In the author’s opinion, 
‘any experiment which takes 
over five minutes will be of 
doubtful value.’ Set-ups are 
shown, where necessary, and an 
introductory chapter on ‘The 
art of lecture table demonstrat- 
ing’ offers valuable suggestions 
to teachers.’’ (Book Review 
Digest.) 


Volumetric Iodate 
Methods 


Grorce S. JAMISON 


96 Pages Price $2.50 


THs work brings together 

the various procedures and 
applications of the volumetric 
iodate methods employed in 
routine analyses and research 
work. 


descriptions are 

given of the determina- 
tion of antimony, arsenic, cop- 
per, mereury, molybdenum, tin, 
zine, hydrazine, hydrogen, per- 
oxide, sodium thiosulphate, 
various peroxides, tetrathio- 
nates, sulphurous acid, sul- 
phites, dichromatics, ete. The 
simplicity and convenience of 
the method are well known, and 
as chemist to the Bureau of 
Chemistry, U. 8. Dept. of Agri- 
culture, the author is able to 
write with the advantage of 
great experience. [A bibliog- 
raphy is included. |} 


The economic position of each industry is clearly 


Advanced 
Laboratory Manual 
of Organic 
Chemistry 


MICHAEL HEIDELBERGER, B.S., 
A.M., PH.D. 


Associate in Chemistry, Rocke- 
feller Institute 


103 Pages Price $2.50 


TAs manual is designed to 

simplify the task of the 
advanced chemistry student. It 
es a brief advanced 
course in manipulative organic 
chemistry; embodying experi- 
ments scattered as widely as 
possible over important types 
of substances and reactions. 
The aim has been to select ex- 
periments of greater difficuicy 
than those ordinarily included 
in elementary manuals, but also 
to avoid those problems, so diffi- 
cult or involved as to discourage 
rather than interest the student. 


THE CHEMICAL CATALOG COMPANY, INC. 
417 Fourth Avenue New York, U. S. A. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


METEOR CRATER 

THREE hundred thousand tons of meteors, in a close 
swarm, exploding as they hit the earth and producing 
effects as violent as 400 million tons of T.N.T. could 
have produced the famous meteor crater, nearly a mile 
in diameter, near Winslow, Arizona. 

At the recent meeting of the American Astronomical 
Society in Chicago, Dr. Forest Ray Moulton, formerly 
professor at the University of Chicago and now a public 
utilities official, told of his conclusions, which leave little 
hope that there may be any of the original meteors left. 

Tt has been thought that a much larger meteoric mass, 
perhaps ten million tons or more, would have been re- 
quired to produce the effect, and that this great mass, 
possibly containing many rare elements, was near the 
crater, just below the surface, where it could be mined. 
Large sums of money have been spent in efforts to locate 
the mass, but so far they have not been successful. 

Dr. Moulton, who is one of the country’s leading as- 
tronomers, presented the following argument. A small 
meteor, perhaps weighing a pound or so, would enter the 
earth’s atmosphere at its initial speed of around ten 
miles a second. At first it would be retarded very little, 
but as the atmospheric resistance increased to the point 
where it was greater than the gravitational attraction, 
then the meteor would slow up. Most of the energy is 
radiated away as light and heat, and the meteor burns 
up. But a meteor of larger mass, say a thousand tons, 
encounters very little resistance as it passes through the 
atmosphere, and when it hits the earth, it encounters a 
very high resistance. For a thousand-ton meteor hitting 
rock, Dr. Moulton calculates that the resistance is 50,000 
tons per square inch and that it does work at the rate 
of 2,400,000 horsepower for each square inch. Even 
nickel iron is searcely more resistant to these enormous 
forces than tissue paper, and so the meteor would be 
completely broken up and destroyed with explosive 
violence. 

He also called into question the theory that many 
meteors come into our solar system from outer space. 
This has been suggested because some of the meteors 
have been thought to move at speeds which would carry 
them in the curve called a hyperbola. Meteors originat- 
ing in the solar system would move in a parabola and it 
has been thought that many might come from the region 
of other stars where they might have originated in the 
same way that the home-made product was made. Dr. 
Moulton, however, expressed doubt that meteors, except 
in very rare cases, are moving along hyperbolas, and that 
therefore most of the shooting stars we see in the night 
sky, and the occasional meteorites that land on the earth, 
are members of the solar system, like the sun and earth. 


POSSIBLE EFFECTS OF RADIATION FROM 
THE SUN 


A HITHERTO unsuspected kind of radiation from the 
sun to the earth that is far more penetrating than X-rays 


and that approaches the cosmic rays studied by Dr. R. 
A. Millikan in penetrative power, is the cause of vol- 
canic activity and earthquakes on the earth, and even 
of weather. 

At the meeting of the American Astronomical Society, 
held recently in Chicago, Dr. Benjamin Boss, director 
of the Dudley Observatory, Albany, New York, pre- 
sented this startling and sensational hypothesis to his 
co-workers. However, he declared that it does not do 
violence to generally accepted theories of to-day, but 
fits in with them. It provides a mechanism by which 
effects already known to be related may interact. 

Dr. Boss believes that this radiation travels along the 
lines of the magnetic field of the earth. On this account 
it comes in near the magnetic poles of the earth, thus 
reaching all parts of the earth at all times. In this way 
he avoids any objection to his theory on the ground that 
the radiation should be greater as the earth faces the 
sun, and should be evident by its electrical effects, chang- 
ing regularly every day. He believes that it is this 
constant flow of radiation that maintains the electrical 
field of the earth. The rays strike the earth and pro- 
duce within the well-known ‘‘earth currents,’’ he thinks, 
causing excitation of the atoms there. But as the in- 
tensity of the radiation varies, the excitement of the 
atoms changes, and they in turn expand or contract, thus 
causing great terrestrial effects such as earthquakes and 
voleanic eruptions. 

Even the building of continents and mountain ranges, 
he suggested, have been caused in a similar way, as the 
radiation from the sun may have varied far more widely 
in the past, and may do so again. This was caused, 
according to the theory, as the sun passed through re- 
gions in space in which there was a difference of elec- 
trical potential, associated with inter-stellar matter or 
clouds of cosmic dust. 

Similar radiation, Dr. Boss says, is emitted from all 
the stars, and it travels along the lines of magnetic 
force of the entire galaxy or milky way system. The 
nebulae in our system, he believes, are made of similar 
dark matter which is illuminated by stars passing 
through them, excited in a similar way. He said that 
the stars in these bright nebulae are in an intense elec- 
trical field, and that, as their atoms are excited, the 
star tends to become one of the class known as type O or 
B, which are blue in color and very massive. 

The magnetic field of the milky way system, or galaxy, 
it is suggested, is caused as the charged atoms revolve 
around, for our galaxy is known to be rotating around 
a point in the constellation of Sagittarius. The fact 
that the dark regions of the milky way are centered in 
this constellation is seen by Dr. Boss as agreeing with 
his theory. 

He also makes the suggestion that there may be 2 
shift in the wave-length of light as it passes through a 
magnetic field, and that this may cause the lines in the 
spectra of distant spiral nebulae or ‘‘island universes’’ 
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ISIS 


INTERNATIONAL REVIEW DEVOTED to the 
HISTORY of SCIENCE and CIVILIZATION 
Quarterly Organ of the History of Science Society 
Edited by GEORGE SARTON, D.Sc. 
Harvard Library 185, 
Cambridge, Massachusetts, U. 8. A. 

“TSIS” is the most important journal of its 
kind published anywhere in the world. It contains 
original papers, chiefly in English, subsidiarily in 
French, German, Italian, Latin; shorter articles; 
and an abundant bibliography. Much attention is 
paid to Oriental science and civilization. 

A new feature is the inclusion of addenda and 
errata to Sarton’s ‘‘Introduction to the History of 
Science,’’ Vol. I. From Homer to Omar Khayy4m 
(1927). Thus the readers of ‘*ISIS’’ can easily 
keep their knowledge on the subject up-to-date. 

The price of each volume is $6. 

Members of the History of Science Society re- 
ceive free of charge every number published within 
the year, at least one volume. In the year 1927 
they received two volumes (1110 pages, 28 plates), 
including 27 papers, 73 shorter items, and 2828 


bibliographical notes. 
Annual dues, $5 
SECRETARY: F. E. BRASCH 
Library of Congress, Washington, D, C. 


Specimen numbers may be obtained, as long as the 
supply lasts, from the Secretary. 


SCIENTIFIC SURVEY OF PORTO RICO 


AND THE VIRGIN ISLANDS 


The results of the natural history survey of Porto 
Rico and the Virgin Islands conducted by The New 
York Academy of Sciences, in cooperation with the 
Government of Porto Rico, are being published. 

Thirty-one parts, distributed through eleven octavo 
volumes, have been issued, including documents on 
Geology, Physiography, Paleontology, Descriptive Bot- 
any, Plant Ecology, Mycology, Mammalogy, Ornithol- 
ogy, Herpetology, Ichthyology and Entomology. 

Schedules, advertising these parts in detail, with 
announcements of the parts in preparation, may be ob- 
tained from the Recording Secretary of The New York 
Academy of Sciences, 77th Street and Central Park 
West, New York City. The price of each part is $2, 
the thirty-one parts published costing $2. 


THE MICROSCOPE 


By SIMON H. GAGE, of Cornell University 
Revised, Dark-field Edition (1927) now Available. 


The Old and the New in Microscopy, with a special chapter 
on Dark-field Methods and their Application. 


Postpaid, $3.50 
COMSTOCK PUBLISHING CO., ITHACA, N. Y. 


FINE SHELLS 


I have one of the largest stocks in the World, 25,000 spe- 
cies. Prices right. Collections furnished of any size, or 
Sent on selection. Look them over in your own home, and 
pay for what you keep. Send one dollar bill and get fine 
four-inch land shell, with one of its eggs, white, blown, 
1 inch long, fine for teaching. Have hundreds others just 
a8 interesting. Get started buying this class of material 
and you will find teaching easy. 


WALTER F. WEBB 
£02 Westminster Road 


Rochester, N. Y. 


The 


Century Biological Series 
Rosert Heener, Editor 


PLANT 


PHYSIOLOGICAL 


CHEMISTRY 


By Ropney B. Harvey, Pu. D. 


Head of the section of Plant Physiology 
and Agricultural Botany in the Minne- 


sota Agricultural Experiment Sta- 
tion, and Associate Professor 
of Plant Physiology and 
Botany in the Univer- 
sity of Minnesota 


This is the first book pub- 
lished in English which deals 
with the chemical physiology 
and chemical mechanism of 
plants. It is unique in that it 
treats the subject of plant 
chemistry from the physiolo,i- 
cal rather than the chemical 
point of view. 

The book has been organized 
under the following headings: 
Introduction; General Metabo- 
lism; Carbohydrates; Fats, 
Phosphatides, and Waxes; Pro- 
teins; Photosynthesis; and 
Respiration. 

Plant Physiological Chem- 
istry is designed especially as 
a text for college courses in 
plant physiology and chem- 
istry. It is also a valuable 
reference book. 

8vo, 423 pages, illustrated. 

Price, $6.00 


THE CENTURY COMPANY 


853 Fourth Ave. 


New York ‘ Chicago 


2126 Prairie Ave. 
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to be displayed to the red, an effect that has been well 
observed in recent years. 

This agrees with Einstein’s theory of a curved uni- 
verse, so Dr. Boss says that his ideas make the Ein- 
steinian universe an electrical one. Similarly another 
proof of the Einstein theory, the shift of spectral lines 
in sunlight to the red, might thus be due to the effect of 
the sun’s magnetic field. 


SOIL EROSION 

A REMEDY for the sinister scourge of soil erosion, 
which in this country has already destroyed enough land 
to support a nation, was described by H. H. Bennett, 
of the Bureau of Chemistry and Soils, of the U. 8S. De- 
partment of Agriculture, at the First Inter-American 
Conference on Agriculture, Forestry and Animal In- 
dustry meeting in Washington. Representatives of all 
of the twenty-one American republics are attending the 
conference. 

‘*Not less than 126,000,000 pounds of plant food are 
being washed out of the fields of America every year,’’ 
Mr. Bennett said. ‘‘Something like 17,500,000 acres of 
land that were formerly cultivated in this country have 
been destroyed by gullying or so severely washed that 
farmers can not afford to attempt their cultivation or 
reclamation. This is enough land to support a nation. 
It exceeds the total area of arable land in Japan. 

_ An even vaster area of land has been injured by sheet 
erosion. This is a slower process of erosion, as distin- 
guished from gullying, which removes a film of soil from 
entire fields whenever it rains enough for water to run 
downhill. Erosion operates chiefly on topsoil, the most 
productive part of the land. This is the humus layer, 
that vital part of the soil from which plants get their 
principal nourishment. When it is washed off, clay sub- 


' soil is generally exposed. 


Mr. Bennett described some of the areas in various 
parts of the country where as much as forty inches of 
soil have been lost through erosion since the land has 
been under cultivation. In some places the land has 
been washed away to the underlying rocks. 

Removal of trees from the slopes, destruction of prairie 
grasses by tillage, and disturbance of ground stability 
by plowing, overgrazing, excessive burning, freezing and 
thawing have resulted in this intensified soil impoverish- 
ment. 

Cropping schemes, construction of terraces, soil-saving 
dams and vegetative obstructions are some of the means 
of reducing the evils of soil erosion. These have been 
tried in different sections of the country, particularly 


the South and West, and good results are already being 


reported. 

We are not yet on the verge of a land shortage, but 
we are getting closer every year to a shortage of good 
land. Much of the losses already revealed by an expert 
survey can be reduced but the problem must be vigorously 
attacked at once. A tremendous amount of awakening 
among farmers, landowners, bankers, merchants and 
others to the seriousness of the problem is necessary, as 
well as a vast amount of research and demonstration 


work. 


In regions where some of the land-saving measures are 
already being tried, it has been found that both the 
quantity and quality of the crop has improved. In the 
cotton crop, for instance, it was found that uneroded 
land, that is land which had not lost its topsoil, pro- 
duced more lint cotton per acre, more seed, and the seed 
itself yielded more oil. Since cottonseed may be bought 
on the basis of oil content in the near future, this last 
is considered an important discovery. 


DUST EXPLOSIONS 

THE fifth and most severe of five dust explosions that 
have occurred in a month is now being investigated by 
the U. S. Department of Agriculture. David J. Price, 
engineer in charge of grain dust explosion work in the 
Bureau of Chemistry, has been sent to Decatur, Illinois, 
to study at first hand the disastrous explosion which 
occurred there on September 20, in a starch plant. 

Just before departing, Mr. Price told Science Service 
that the plant in which the explosion occurred was a 
very modern one, and was considered to be one of the 
most progressive in the practice of methods for the pre- 
vention of explosions. Yet an explosion occurred, with 
five deaths resulting and two more injuries that are ex- 
pected to be fatal. Because the explosion occurred de- 
spite all precautions, Mr. Price thinks that study of ef- 
fects may reveal some hitherto unknown facts. 

The first of the recent series of dust explosions oc- 
curred on August 20, in Baltimore, when a grain elevator 
was demolished with five deaths. This, also, was a very 
modern plant, in which all recommended precautions 
were taken. The next two were cattle-feed plants in 
Kansas City and Minnesota with three and two deaths 
each. Then occurred one in a tobacco plant in Rich- 
mond, which, fortunately, resulted in no loss of life. 
Mr. Price stated that this was one of the first ex- 
plosions of tobacco dust, which is not ordinarily as 
hazardous as dust of other kinds, such as grain. 

Dust becomes explosive when floating in the air, so 
that each particle has a plentiful supply of oxygen to 
enable it to burn rapidly. The same dust, if in a pile, 
might not burn, and might even extinguish a match 
plunged into it. 


THE DIAGNOSIS OF CANCER 

HIGH accuracy in diagnosing cancer from X-ray pic- 
tures was demonstrated by the group of 292 radiologists 
gathered at Baltimore for postgraduate study of the 
disease. Out of 200 voting on one case, 197 were correct 
in their diagnosis; in another, only one in 157 made a 
wrong diagnosis. 

The scientists came at the invitation of Dr. Joseph 
Colt Bloodgood, of the Johns Hopkins University, who 
is sponsoring a series of postgraduate demonstrations to 
be given four times a year in connection with the Sur- 
gical Pathological Laboratory of the Johns Hopkins 
University. This session was devoted to bone cancer 
and other diseases of the bone. 

‘¢You should be well satisfied with yourselves,’’ Dr. 
Bloodgood told the doctors after they had given their 
diagnoses on a number of cases. X-ray pictures were 
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The Estimation of Hydrogen Sulfide 


with 
R 1333 
P-AMINCDIMETHYL- 
ANILINE SULFATE 


L 


THE reaction between hydrogen sulfide and 

p-aminodimethylaniline forming methylene 
blue is the basis of a colorimetric method for de- 
termining H2S. The hydrogen sulfide is absorbed 
by bubbling through a zinc acetate solution which is subsequently treated with the 
acidified organic reagent. After standing for two hours the color produced is matched against 


standards in a colorimeter or in Nessier tubes. 
The coupon below will bring information regarding the preparation and use of this reagent. 


Eastman Kodak Company, Chemical Sales Department 
365 State Street, Rochester, N. Y. 


Gentlemen: 
Please send me information regarding the use of Eastman p-Aminodimethylaniline Sulfate for determining 


hydrogen sulfide. 


Apparatus for studying and demonstrating 
radio-activity 


5297 Radioscope, Hammer. 5303 Phosphorescent Zinc Sul- 
Uses the scintillation method— phide, Grade A. Extra strong 
the most sensitive of all for phosphorescence. 5 gram bot- 
detecting radio-activity in tles each, $2.00. 25 gram bot- 
waters, ores, etc. Brilliant tles, each, $4.00. 

scintillations are produced by 


the alpha partic'es striking 
phosphorescent zine sulphide. 
Price, complete, $10.00. 


5299 Spinthariscope, Radium 
Apparatus, Hammer. Illus- 
trates vividly the disintegra- 
tion of radium. Flashes of 


5305 Radium Luminous Ma- 
terial (Radium Paint). This 
is the class of material used on 
the finest instruments for per- 
manent night illumination. 
gram bottle, $5.00. 


light are produced by the alpha 5306 Triboluminescent Zinc Sulphide. Phosphoresces 
rays as they strike phosphores- 4 bright golden yellow after being exposed to light or 
cent zine sulphide. Price, com- .¢rter rubbing. 5 gram bottles, each, $2.00. 25 gram 
plete, $4.00. bottles, each, $4.00. 


5301 Phosphorescent Zinc Sulphide, Special Grade. 
Guaranteed to be the most responsive to radium of any 
on the market. 5 gram bottles, each, $3.50. 25 gram 
bottles, $10.00. 


Special prices on all grades of 
‘Tat Denver Fine Company ‘Special prices on all grade 
DENVER in large quantities 


e 
BRANCHES AT SALT LAKE CITY, EL PASO,AND NEW YORK Send for Bulletin No. 178 


5307 Phosphorescent Calcium Sulphide. Also known 
as Canton’s Phosphorus and Balmain’s Luminous 
Paint. 25 gram bottles, each, $2.00. 


are 
the 
he 
ed 
ed 
ht 
st 4 
5 
4 
it 
y 
4 
| | + G 
| 
| 
| 
J Fa 


xiv SCIENCE—SUPPLEMENT 


shown of the diseased bone and lantern slides of micro- 
scopic sections of the tissues. The history of the case 
was briefly told them. Then they handed in their 
diagnoses and recommendations for treatment. Finally, 
they were told the diagnosis made of each case at the 
Johns Hopkins Laboratory, the treatment instituted, and 
the final result. 

These demonstrations have inaugurated a new method 
of teaching, the mass intensive method, according to Dr. 
John M. T. Finney, clinical professor of surgery at the 
Johns Hopkins University. 

‘You will see here specimens such as you wouldn’t 
see in a lifetime of practice,’’ Dr. Finney said. 

The last ten years show an increase of nearly 30 per 
cent. in the number of patients who are living five years 
or more after treatment for cancer of the bone, Dr. 
Bloodgood said at the beginning of the session. The 
cures have been accomplished by amputation, by cutting 
out part of the bone involved, and by irradiation with 
radium or X-ray. 

The reason for the tremendous improvement in the 
cures is that people are learning to insist on immediate 
X-ray examination when there is any pain or swelling 
in the region of a bone or joint, regardless of whether 
there has been an injury or not. 

Since the public has learned to come earlier for ex- 
amination, the doctors must learn to distinguish cancer 
from other diseases in earlier stages than before. Cor- 
rect diagnosis in this type of case often means the sav- 
ing of a limb. The postgraduate demonstrations are 
planned to help the doctor to keep up with his patients and 
enable him to diagnose their diseases correctly no matter 
how early they come for examination. In this lies a 
hope of controlling cancer. | 


ITEMS 


A TREACHEROUS little stream that flowed down a cliff- 
side and threatened to destroy the prehistoric ruins of 
Chetro Ketl in Chaco Canyon, New Mexico, has been 
foiled by a dam which forces the stream to take another 
course. Rescuing of the valuable pueblo ruins was done 
by two Navajos, by the direction of the University of 
New Mexico and the School of American Research, which 
conducted new researches at the site this summer. The 
stream has been undermining the pueblo for years and 
has caused serious curvature in some of the walls. The 
latest excavations at Chetro Ketl show that the pueblo 
was a story taller than has been supposed, and that it 
stood five stories tall in its prime. This discovery gives 
Chetro Ketl the distinction of being the largest pueblo 
in the canyon, even larger than the Pueblo Bonito which 
also was a five-story settlement. 


THE prediction by Dr. Sven Hedin, Swedish explorer 
of Central Asia, that in 25 years the River Tarim in 
Chinese Turkestan would abandon its course and return 
to an ancient channel farther north has now been ful- 
filled, according to a communication received at Wash- 
ington. The river is running now where it did 1,600 
years ago. Dr. Hedin’s attention was called to the 


wandering stream when he tried to follow a Chinese 
map 1,600 years old. It appeared that the Chinese 
geographers had made a mistake, fer the river on the 
map was not on the landscape, but instead there was a 
‘‘new’’ river to cross 550 miles away. After studying 
geological conditions, Dr. Hedin justified the Chinese 
scholars and their map by explaining that the southern 
branch of the Tarim apparently swings back and forth 
like a pendulum. He predicted then that the accumulat- 
ing silt would soon drive the river to seek its old course, 


Boring mercury will take the place of electrie motors 
and pumps in home refrigerators if a new method just 
announced comes into general use. The new process is 
the invention of Dr. Daniel F. Comstock, president of 
Comstock and West, and Lyman F. Whitney, of the 
firm’s technical staff. Dr. Comstock was a former 
member of the faculty of Massachusetts Institute of 
Technology and was one of the inventors of the techni- 
color process of motion pictures in color. The machine 
is called a stator, because all moving machinery has been 
eliminated. Instead a small boiler contains mercury, 
and when it is heated and the mercury boils, the vapor 
is discharged into a venturi tube, sucking water vapor 
from the cooling unit and compressing it. Under tile 
reduced pressure the remaining water rapidly evaporates, 
with resultant cooling. The heavy mercury flows back 
into the boiler and as it does so it pumps the water 
from the condensed water vapor back to its original 
height. 


HOME-MADE talking movies, made at a cost of $12 as 
compared with a figure many times as much for the pro- 
fessional article, are being employed at the Medical Col- 
lege of Virginia, Richmond, Dr. Sidney 8. Negus, pro- 
fessor of chemistry there, told members of the American 
Chemical Society meeting at Cincinnati in -September. 
A 16 mm home motion picture camera is used, he said, 
to photograph the instructor writing chemical formulae 
on the blackboard. Then the pictures are subsequently 
run, and as they are run he talks into a microphone 
connected with a simple recording apparatus that makes 
a record on an aluminum disc. When the movies are 
shown to the students and at the same time the record 
is played on a phonograph, an effect of partial syn- 
chronization is obtained. 


THE reported discovery of ‘‘ruins of a large stone 
city containing hundreds of buildings,’’ about 100 miles 
from San Diego, has been investigated by Spencer L. 
Rogers, curator of anthropology of the San Diego Mu- 
seum, who reported to Science Service that the stone 
‘city’? was built by nature and not by prehistoric In- 
dians. The site with its irregular stone formations was 
once chosen by Indians as a convenient ready-made place 
for a habitation. This is shown by presence of numerous 
mortar holes in rocks and a wide distribution of pot- 
sherds over the surface. The site was discovered by 


Charles A. Davis, of San Diego. 
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Available for Research— 


Pure Proteins and 
Vitamine Products 
MILK PROTEINS 


The preparation of materials, of highest purity, for research studies, is so costly 
and involves such a loss of intellectual skill, this service is best rendered by American 
industrial laboratories, who specialize in such work. 

Through years of experience in the laboratories of Osborne & Mendel (Conn. Expt. 
Station), we now produce the two chief proteins of milk, in state of very high purity. 

Casein and Lactalbumin are prepared from fresh milk, which is the only way to 
obtain either one of these proteins, as pure substances. 


‘“Casein-Harris’’ shows the following average analysis: 


87.09 
(Calcium, trace.) Nitrogen .................... 13.66 Nitrogen; water, fat, ash-free................ 15.44 


(cf.—Osborne & Harris, Jr. Am. Chem. Soc., 25-IV, 346) 


‘‘Lactalbumin-Harris’’ shows highest nitrogen content, very low ash and the aver- 
age analysis of the purest specimens of this protein. 
Both of these proteins are free from all vitamines. 


YEAST AND ITS VITAMINES 


We claim to prepare the purest specimens of washed and dried yeast cells, available 
anywhere, for researches of precision. 

- Brewers’ Yeast-Harris (pasteurized powder), is prepared from a pure culture of 
fermentative yeast. The yeast cells are thoroughly washed with pure water to remove 
extraneous, soluble matter from its culture medium. The cells are quickly dried at tem- 
perature, just high enough to pasteurize the cells and to stop fermentation properties. 

It is offered for chemical, nutrition and clinical purposes, where a pure yeast, with a 
known content of vitamine-B (F. & G) is desired. 


CONCENTRATES OF VITAMINE-B (F & G) 


Concentrated preparations from this yeast, containing Vitamine-B complex (F. & 
G), are also available for investigations. They contain more vitamine in proportion 
to total nitrogen content, than the whole yeast, and often serve such purposes in feeding 


experiments. 
We also offer vitamines F. & G—‘‘adsorbed’’ on Fuller’s earth—free from many 


extraneous substances of the whole yeast, as a ‘‘starting material’’ for further researches 


on vitamine-B complex. 
‘* Autoclaved Yeast’’ is also offered, containing the anti-pellagric G vitamine (heat- 


stable) and free from anti-neuritic Vitamine-F’, which is heat-labile. This product is 
standardized by the white rat method and growth charts are available with it. 


THE HARRIS LABORATORIES 


Tuckahoe 3 NEW YORK 


Pm 


f 
he 
a 
ng 
3 
mn 
t- 
“3, 
e, 
ty 
4 
t 
| 
8 
f j 
gf 
‘ 
ra 
« 
7 

» 
‘ 
We 


x SCIENCE—SUPPLEMENT 
SCIENCE NEWS 


Science Service, Washington, D. C. 


THE SPEED OF ROTATION OF STARS 

BECAUSE a spinning star is both moving towards you 
and away from you at the same time, astronomers can 
now measure their speed of rotation, and have found 
many that turn at 40 miles a second, 150 times the speed 
of the earth at the equator. 

This seemingly paradoxical effect occurs merely be- 
cause one side of a turning sphere approaches while the 
opposite side recedes. Stand in front of a phonograph 
and watch the turntable as it revolves. If you drop a 
bit of paper or some small object on the right side, it 
will be carried towards you, but if you drop something 
else on the left side, it will be carried away from you at 
the same time. Then, of course, the first thing will go 
from you and the second towards you. Only if you 
were directly above the turntable, or if the phonograph 
were tilted so that you were on line with the axis of 
rotation, would all parts of the table remain constantly 
at the same distance. 

This is an example of the principle used by C. T. 
Elvey, astronomer at the Yerkes Observatory of the Uni- 
versity of Chicago, to measure how fast a number of 
stars are turning. The method was developed by a 
Russian and a German astronomer, also at the Yerkes 
Observatory, Dr. G. Shajn and Dr. Otto Struve. 

Mr. Elvey has measured what is called the ‘‘contour’’ 
of a line with the instrument known as the recording 
microphotometer. In this instrument the spectrum plate 
is moved in front of a narrow slit through which a light 
shines. An electrical arrangement measures the amount 
of light which gets through and makes an automatic 
record by a moving spot of light on a strip of photo- 
graphic paper. A single sharp narrow line makes a 
deep notch in the line on the paper after development. 
But if the spectrum line is broad and faint, it makes a 
flat ‘‘bay,’’ broad and shallow. The ‘‘contour’’ of the 
line refers to its shape when recorded by the micro- 
photometer. As the spectrum line of wave-length 4481 
due to magnesium is ordinarily sharp and narrow, it is 
well adapted to such studies and was the one used by 
Mr. Elvey. 

Of 59 stars that he has studied, the average surface 
speed is 60 kilometers (37 miles) a second. The sun, 
at its equator, turns only about 2 kilometers a second. 
Therefore, if these stars are the same diameter as the 
sun, which is of about average size, they turn about thirty 
times as fast, or about once in 24 hours. The sun is 
about 865,000 miles in diameter and turns once in about 
28 days. At the equator of the earth the speed is only 
about 400 meters, or about a quarter of a mile, a second, 
because of its much smaller size. 

These speeds for the stars are conservative, because 
Mr. Elvey has made no consideration of the effect of 
darkening at the limb of the star. Most of the star’s 
light comes from the center as it faces us, the region 
which is not approaching or receding. This makes the 


broadening of the spectrum line less than if the light 
came with equal intensity from all parts of the star, 

One star studied by Drs. Shajn and Struve is turning 
even faster. It is known as W Ursae Majoris, and is 
in the Great Bear. Though about three quarters as 
large as the sun, or 650,000 miles in diameter, it turns 
once in a third of a day. 


THE CLAUDE OCEAN POWER PLANT 

It is not a house of mystery, this power plant that the 
famous French inventor and engineer, Georges Claude, 
has built on the ocean shore in Cuba. Now he is just 
about ready to test to find out if it will successfully and 
economically make the warm water of the surface and 
the cold water of the deep sea produce electrical energy. 

Although some engineers have criticized the French- 
man’s novel apparatus as being impractical and point 
to serious difficulties to be overcome, they admit that M. 
Claude’s theory is sound. 

The apparatus resembles closely the usual steam 
power plant that uses a fire to make its steam. But in 
the plant at Matanzas, there is no place for a fire. The 
highest temperature of any of the apparatus will be that 
of the incoming water from the surface of the ocean at 
about 80 degrees Fahrenheit. This enters the boiler or 
steam generator after passing through a de-gassing tank 
which removes the dissolved atmosphere and gases. 

Water which comes from deep in the ocean and is 30 
degrees cooler than that which enters the generator is 
brought to the condenser at the other end of the system. 
As in the ordinary steam power plant, it is used to con- 
dense the steam after it has passed from the generator 
through the turbine. This continuous process of con- 
densation lowers the pressure in the boiler and causes 
more water to evaporate into steam and flow through the 
turbine into the condenser, where it is changed into 
water again. ; 

Pressure in the usual steam boiler is measured in 
hundreds of pounds, while that in the Claude boiler will 
be less than the pressure of the atmosphere outside. 
Even this low pressure of the boiler will be higher than 
that of the condenser, because the steam must flow from 
the boiler through the turbine to the condenser in order 
to turn the blades of the turbine and produce power. 

And this is where engineers accustomed to conven- 
tional power plants direct most of their criticism. Be- 
cause the process involves relatively small changes of 
temperature and pressure, unusually large quantities of 
cool condensing water and warmer boiler water will be 
required. Will not a prohibitive amount of auxiliary 
power be required to pump this water? it is asked. 

Also, because of the slight pressure differences on 
which the turbine operates, large quantities of steam 
must pass through it to produce a reasonable amount of 
power and the turbine will have to be unusually large to 
take care of this steam. These are serious problems 


We 
pai 
> 
> 
ig ¥ 
at 
#, 
Lan 
4 
4 
: 


SCIENCE—ADVERTISEMENTS 


xi 


V. are privileged to announce 
that hereafter the Harvard Observatory Mono- 
graphs will be published by us for the Harvard 


Observatory. 


The first of these monographs to appear 
with the McGraw-Hill imprint is: 


STAR CLUSTERS 


By Harlow Shapley 


Professor of Astronomy, Harvard University, and 
Director of the Harvard Observatory 


276 pages, 6x 9, 103 illustrations and tables, $3.00 


This book presents a thorough survey of the field of galactic and globular star clusters, show- 
ing the part these stellar organizations have played in discovering the transparency of inter- 
stellar space, in finding the distance and direction of the center of the Galaxy, and in the 
general measurement of the dimensions of the sidereal universe. 


Another volume of the 
series 1N press is~ 


Payne’s The Stars in 
High Luminosity 


A third will be~ 


Batley’s History and 
Work of the Har- 


vard Observatory 


Other recent McGraw-Hill 


Books on Astronomy 


Crawford's Determination of 
Orbits of Comets and 
Asteroids . .. . $4.00 


By Russell Tracy Crawford, Professor of 
Astronomy, University of California 


Fath’s Elements of Astronomy 
$4.00 


By Edward Arthur Fath, Professor of 
Astronomy in Carleton College 


Shapley and Howarth’s A Source 
Book in Astronomy . $4.00 


By Harlov- Shapley, Professor of Astronomy 
in Harviurd University and Director of 
the Harvard Observatory, and Helen 
E. Howarth, Research Assist- 
ant at the Harvard Ob- 
servatory 


+ 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, Inc. 


Penn Terminal Building 


370 Seventh Avenue 


New York 
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which some believe may make the Claude project im- 
practical on a commercial scale. 

On the other hand, M. Claude’s record of achieving 
what others have called impossible should not be over- 
looked. He invented the first successful process for 
making liquid air and for liquefying other gases; he 
pioneered in the field of making liquid ammonia out of 
the atmosphere, and he is the inventor of glowing red 
neon lights that shine on our streets at night. Certainly, 
it is entirely probable that the experiments on the coast 
of Cuba may be the beginning of a series of great power 
plants that will revolutionize life in tropical countries. 


ANIMAL DISEASES IN THE UNITED 
STATES 

‘*THE United States is entirely free from such serious 
diseases of animals as rinderpest, contagious pleuro- 
pneumonia, surra and foot-and-mouth disease,’’ accord- 
ing to a statement made by Dr. John R. Mohler, chief 
of the U. S. Bureau of Animal Industry, to the Inter- 
American Conference on Agriculture, Forestry and 
Animal Industry that met recently in Washington. Foot- 
and-mouth disease has been introduced occasionally but 
prompt slaughter of affected animals and disinfection 


of premises has quickly eradicated it. 


Dr. Mohler told delegates to the conference how a 
national quarantine law should be drawn up to prevent 
introduction into a country of serious animal diseases. 
For instance, federal officials should be able to control 
not only the animals offered for entry into the country 
but also the materials generally closely associated with 
livestock, such as hay, straw, forage, meats, hides and 
other animal products. Some of the most dangerous 


animal diseases may be introduced into the country 


through the medium of such materials and products. 
Plans for an inter-American cooperative clearing- 
house for the exchange of information on animal dis- 
eases and control measures were discussed. Such a clear- 
inghouse would depend on the existence in each country 
of an efficient national livestock sanitary organization 
which could enforce suitable regulations for the control 
of animal diseases. Regular reports of the livestock 
disease situation should be sent by each country to the 
inter-American clearinghouse for the benefit of all mem- 
ber countries. Unusual disease outbreaks, such as those 
of a nature not previously known, should be reported by 


telegraph. 


THE USE OF PULQUE BY MEXICAN 
INDIANS 

PvuLQue, a Mexican drink inherited from prehistoric 
times and for which prohibition has been urged because 
it is blamed for the degeneracy of the Indian, may have 
been keeping him alive this long, a nutritional investi- 
gation seems to indicate. 

Under the direction of Dr. José Zozaya, director of the 
Hygienic Institute of Mexico City, studies are being 
made for the first time on foodstuffs used by the native 
population. The first material thus investigated was 


pulque, and the results show that this slightly intoxj. 
cating liquor is extremely rich in yeasts. The natiye 
diet on the central plateau where pulque is the great 
drink, consists mainly of chili, beans and corn, an up. 
balanced and incomplete ration in the light of what js 
now known of man’s requirements. 

Because of such a diet, rickets should be the preva. 
lent disease of that region, but curiously enough crooked 
bones are rare and, in spite of extremely unhygienic 
living conditions, those that survive the infectious dis. 
eases of childhood grow surprisingly strong. The strong 
back of the pulque-drinker supplies most of the trans- 
portation in rural Mexico. Little Indian girls, hardly 
more than babies themselves, play games with the next 
youngest sister or brother slung on their backs in a 
rebozo. Small squatty brown boys can lift weights off the 
ground that are hard for grown white men to lift. 
Indian babies are often weaned on pulque, and as soon 
as they can walk they consume chili that would make a 
strong man cry. 

What part ‘‘Alpine’’ sunlight on the high Mexican 
plateau plays in the prevention of Indian rickets is not 
known, but Dr. Zozaya is convinced that pulque, with its 
plentiful yeasts rich in the vitamins and amino acids 
than corn and beans lack, has probably served to keep 
the race alive, rather than killing it off. He finds that 
in spite of the very bad water supply of many pulque 
haciendas, intestinal infe:tions there are rare. 

Pulque is the fermented juice of the maguey, or cen- 
tury plant, which with the cactus is the most character- 
istic object on the Mexican landscape of the central 
plateau. Its leaves, like curved swords, sometimes grow 
ten feet long and several inches thick. Its importance 
was so fully appreciated by the ancient Mexicans be- 
fore the Conquest that they had a patron-deity-in-chief 
of pulque, with many minor gods to assist. 

Because of its undoubted nutritional value, as well as 
the enormous capital invested in the industry, Dr. Zozaya 
believes a hygienic control of the industry is what is in- 
dicated at this time, rather than prohibition. 


THE ORIGIN OF CULTURE 

A FIRST-HAND study of the artifacts left by early man 
leads to the conclusion that all the cultures of the world, 
even including that of the American Indian, are the re- 
sult of a process of evolution and have some single 
origin. At least such is the judgment of Dr. H. S. 
Harrison, curator of the Horniman Museum, as expressed 
in a report just submitted to the British Association for 
the Advancement of Science. 

Man is not capable, said Dr. Harrison, of inventing 
some previously unconceived instrument or method to 
fit an ideal purpose. ‘‘The plough,’’ he said, ‘‘ was not 
invented as a means of more efficient tillage, but was the 
result of the discovery that a pick or a hoe could be 
dragged through light soil so as to prepare a seed bed 
more rapidly than could be done by packing up the soil; 
the implement got a new start in life by a change in the 
method of use. . . . At no stage was there a premonitory 
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ANNOUNCING 


YEASTS AND 


ACTINOMYCETES 


By ARTHUR T. HENRICI, M.D. 


Professor of Bacteriology at University of Minnesota 


For the bacteriologist and medical technician who are con- 
tinually confronted with molds, yeasts and actinomycetes, 
Dr. Henrici has written a book which will be found valuable 
both as a textbook and as a reference handbook. 


The author has selected, condensed and simplified informa- 
tion from extensive works of a general character and from 
specific monographs. Recent contributions and new data 
found in such works are also included. Only the essential 
facts which are necessary and useful have been discussed. 


The objective of the book is to bridge the gap existing be- 
tween the brief and inadequate discussions of the fungi 
found in current textbooks of bacteriology and the extensive 
technical articles which treat of particular groups. The in- 
dustrial and medical applications of the subject have been 
dealt with equally and the relation of mycology to medicine 
and technology is discussed intelligently. 

Written in a concise and simple manner, “ Molds, Yeasts 
and. Actinomycetes” should meet the need of the practical 
bacteriologist in a significant way. 


A glance at some of the chapter headings will give an idea 
of the subjects covered in Dr. Henrici’s book. 


296 pages. 6 by 9. Original illustrations. 


Chapter 
Headings 


The Structure and Classifica- 
tion of the Fungi 

Methods for Studying Molds 

Yeasts and Actinomycetes 

Biological Activities of Moids 

Molds Belonging to the As- 
comycetes and the Fungi 
Imperfecti 

The Dermatomycetes 

Fungi Transitional between 
Molds and Yeasts 

Oidum and Monilia 

Biological Activities of the 
Yeasts 

Biological Activities of the 
Actinomycetes 


$3.50 


JOHN WILEY & SONS, Inc., Publishers 


440 Fourth Avenue’ - 


New York City 
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vision of a method of agriculture, or a type of plough, 
having an origin in a mental conception cut off from its 
roots in the state of knowledge of the place and time. 
That kind of unconditioned foresight does not happen 
even now-a-days, and we may assume it never will.’’ 
Even man’s purpose and desires are a result of the proc- 
ess of evolution, Dr. Harrison believes, and even the re- 
search worker in our modern laboratories is merely build- 
ing upon the foundation of the past. 

‘‘Our artifacts, material and immaterial alike, have 
emerged from the interaction between mind and matter, 


and between mind and mind; they were not devised be- 


forehand for material or social ends, but arose out of 
the rough-and-tumble of an environment that grew as 
knowledge grew and artifacts accumulated. Aims and 
ends evolved with the discovery and invention of ways 
and means. The artificial environment has expanded 
with the progress of civilization, but the human brain 
has not undergone a like inflation; nor, as far as can 
be seen, has the human mind undergone a change in its 
essential characters. It is still unable to form precon- 
ceptions of artifacts and processes that can not be built 


‘ up in the mind’s eye, on paper or in practice, by com- 


bining fact, methods and principles that are known, 
with the aid also of discoveries arrived at by experi- 
ence and experiment. Only as man became capable of 
transmitting his knowledge to his offspring, by precept 
as well as by practice, could he create a cultural con- 
tinuity extending over many generations. 

Dr. Harrison urged his colleagues to follow the ex- 
ample of continental and American anthropologists in 
studying the material remains of early man at first hand 
in the field. He said: ‘‘The hands of the anthropologist 
must come to the aid of the eyes and ears. Until he has 
done practical work of this kind, he is not even able to 
make the best use of the specimens he views through the 
windows of museum eases. It is now well known that 
ordinary glass denies a passage to some of the more 
active of the sun’s rays, but it is not so fully understood 
that the light of knowledge is also much enfeebled by its 
filtering action.’’ 


ITEMS 

In an effort to replace the lost musk-ox herds of 
northern Alaska, the U. S. Department of Agriculture 
has arranged to import thirty of these valuable animals 
from Greenland. They will make a long detour on their 
way, for they are to be brought first to New York, thence 
by rail to Seattle, and finally by steamer and rail again 
to Fairbanks, Alaska. Representatives of the Bureau 
of Biological Survey, skilled in the handling of wild 
animals in transit, will accompany them all the way. 
The little herd will be an expensive one, for an appro- 
priation of $40,000 has been set aside to cover the cost 
of its acquisition, transportation and establishment in 
the protected enclosure that will be its new home. But 
it is expected that the animals may eventually pay for 
themselves many times over, as the imported reindeer 
have done, by becoming the basis of a new meat-pro- 
ducing industry utilizing food plants that now go to 


waste. Alaska once had a fair number of musk-oxe, 
in the northern part of the territory, but indiscriminat, 
hunting by explorers, traders and natives with newly 
acquired firearms exterminated the herds. 


EXPERIMENTS conducted recently by the Nationa] 
Physical Laboratory indicate that imitation sunlight, 
shining through fake windows, aids and encourages be. 
lated clerks to turn out better work than they are able 
to do under the artificial stare of ordinary vacuum or 
gas-filled lamps. A comparison of the hourly work out- 
put of clerks working in simulated daylight with their 
efficiency under ordinary artificial lighting conditions 
showed a balance in favor of imitation daylight. (ol. 
oring of the light to approximate the sun’s rays was 
found to be the most essential condition for efficiency, 
though the distribution of the light through a windoy. 
like aperture was also discovered preferable to illumina- 
tion from semi-indirect bowls suspended from the 
ceiling. 


WaRrNING of the presence in the air of carbon monox- 
ide and other deadly gases such as hydrogen sulfide may 
now be given by a chemical in a container similar in 
appearance to the first-aid ampuls of aromatic ammonia. 
This carbon dioxide detector has been tested and found 
satisfactory by the Pittsburgh Experiment Station of 
the U. S. Bureau of Mines. The little ampul may be 
carried by the workman going into garages, sewers, 
mines or other places where the air might be contami- 
nated. When the outer covering is crushed, a white 
filter paper or wad of white cotton soaked in palladium 
chloride is exposed to the air. Palladium chloride is a 
light straw color and does not discolor the white cotton, 
but as soon as it meets carbon monoxide or several 
other poisonous gases, the palladium is freed and the 
cotton turns gray or black, the intensity of the black 
depending upon the amount of the poisonous gas present. 


LIMESTONE, or what will eventually be limestone, is 
manufactured in thousand-ton lots in shallow lakes in the 
Middle West. So much is indicated by researches con- 
ducted by Professor H. A. Schuette and Hugo Alder, of 
the University of Wisconsin and the Wisconsin Geolog- 
ical and Natural History Survey. The two chemists 
analyzed quantities of Chara, a water-veed that grows 
freely in the ponds and lakes of limestone regions. Its 
stems and leaves are harsh and rough to the touch, indi- 
eating the presence of considerable quantities of min- 
eral. The analyses showed the sand-free, air-dry plants 
to contain over 41 per cent. of ash, of which much the 
larger proportion was caleium carbonate, captured out of 
solution in the lake water. In the lake where the 
analyzed samples were collected, about half the mass of 
the yearly crop of aquatic plants is accounted for by 
Chara. With this as a basis, Professor Schuette and Mr. 
Alder calculated that this one plant yearly returns to the 
bottom of this lake something like a thousand tons of 
calcium carbonate. 
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Recent 


McGraw-Hill Books 


MacLeod and Nason’s Chemistry and Cookery 


Some Theories of Chemistry and Applications to Cookery Processes. 
By Anne Louise MacLeod, Dean of the College of Home Economics, Syracuse University, and 
Edith H. Nason, Professor of Foods, Syracuse University. McGraw-Hill Euthenics Series. 
546 pages, 51/2 x 8. $3.50 
A concise and readable presentation of present-day chemical theory and its application 
particularly to the study of foods. The fundamentals of chemistry are developed from the 
electronic point of view, in such a way as to reduce the memorization of unrelated facts to the 
minimum and replace this by the habit of deductive thinking. 


Liddell’s The Metallurgists’ and Chemists’ Handbook 
New Third Edition 


Compiled by Donald M. Liddell, Member of Weld and Liddell, Economists and Engineers. 
Third edition. 847 pages, pocket size, flexible. $5.00 


A thorough revision of this standard reference book of tables and data for the student 
and metallurgist. The book gives in compact form the most commonly used tables, formulas, 
constants and reference data. This revision presents much new material covering chemical and 
metallurgical progress in recent years. 


Saidla and Gibbs’ Science and the Scientific Mind 


By Leo E. Saidla, Assistant Professor of English, Polytechnic Institute of Brooklyn, and 
- Warren E. Gibbs, Instructor in English, Columbia University. 508 pages, 51/2 x 8. $3.00 


A collection of non-technical scientific articles dealing with the scientific mind and its 
relations to the many aspects of modern culture. The essays are the work of such well-known 
scientists as R. A. Millikan, John Tyndall, Edwin E. Slosson, Thomas Huxley, Heary Fairfield 
Osborn, Bertrand Russell, J. S. Haldane, Michael Pupin and Thorstein Veblen. 


Shapley’s Star Clusters 


By Harlow Shapley, Professor of Astronomy, Harvard University, and Director of the Harvard 
Observatory. Harvard Observatory Monographs. 276 pages, 6x9, 103 illustrations and 
tables. $3.00 

This book presents a thorough survey of the field of galactic and globular star clusters, 
showing the part these stellar organizations have played in discovering the transparency of 
interstellar space, in finding the distance and direction of the center of the Galaxy, and in the 
general measurement of the dimensions of the sidereal universe. 


Fitzpatrick’s The Lower Fungi—Phycomycetes 


By Harry M. Fitzpatrick, Professor of Mycology, Cornell University. McGraw-Hill Publica- 
tions in the Agricultural and Botanical Sciences. 331 pages, 6x 9, 112 illustrations. $4.00 


A comprehensive general reference work on the Phycomycetes. This book offers the 
only complete modern treatment of the taxonomy of the lower fungi available in any language. 
Keys are provided to all the known genera of the Phycomycetes. 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, Inc. 


Penn Terminal Building 
370 Seventh Avenue New York 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


SOURCE OF THE SUN’S ENERGY 

ELECTRICITY, under a pressure of ten million volts, 
about the same as that of a good lightning flash, is con- 
stantly flowing from inside the sun into outside space, 
and so ‘‘heats the solar atmosphere to incandescence in 
a manner precisely as the filament of an electric light 
is heated by the electricity flowing through it.’’ This 
is the new and startling theory that has been developed 
by Dr. Ross Gunn, research physicist of the U. S. Naval 
Research Laboratory. Dr. Gunn discussed these impli- 
cations of his theory with a representative of Science 
Service. A full technical report of his conclusions will 
shortly appear in The Physical Review. 

Dr. Gunn pointed out that the rotation of the sun is 
peculiar. Not only does its equator turn faster than 
regions near its poles, but the rotation of the same part 
varies by a few per cent. over a period of about six 


‘years. A similar regular change occurs in the amount 


of light that the sun gives off. 

Dr. Gunn said: ‘‘Study of the electric and magnetic 
phenomena in the sun’s atmosphere has led me to an 
explanation of these observed variations and given a 
great deal of valuable numerical information. I don’t 
need to go into technical details, but the way that we 
have observed the sun to rotate requires us to believe 


_ that it is constantly throwing off large amounts of elec- 


tricity. This current is so large that it wouldn’t mean 
much to the layman for me to express it in numbers, but 
the sun is caused to glow by a voltage equivalent to a 
good lightning discharge, about ten million. It is this 
continually flowing current that heats up the sun like the 
filament of an electric light, so we might say that the 
sun acts like a gigantic electric light radiating its energy 
into space. It is the ultimate power house and stimulant 
of the solar system. 

‘“We can also calculate the total power required to 
light the solar electric lamp. The entire wealth of our 
nation would buy enough electricity, at present rates, to 
light the sun for a millionth of a second. Yet the sun 
has been burning this way for at least a million million 
years, and perhaps longer, so you might ask where the 
energy comes from. 

‘*The latest researches seem to answer this question 
and it seems almost certain that the energy comes ulti- 
mately from the annihilation of matter. In the past 
few years physicists have come to believe that mass and 
energy are the same thing in different forms. There- 
fore, if processes take place in the sun which cause mass 
to vanish and light or electrical energy to appear, we 
need not be greatly surprised. This view is consistent 
with many other known astronomical facts. It is fairly 
certain that by means of some subatomic process the sun 
converts a million tons of its material into energy every 
second. 

‘*This loss of mass is very great, but it is small com- 
pared with the sun’s total mass. It is estimated that 
not until a million million years have elapsed will its size 


be appreciably affected. Therefore, it seems likely that 
the sun will continue to shine as it does now for a great 
many generations, unless some new phenomenon appears 
and upsets the domestic economy of the old Egyptian 
god!’’ 

RADIO RECEPTION 

Goop radio reception of broadcasting stations, accon- 
panied by few sun-spots, is predicted for the coming fal] 
months by Dr. Harlan T. Stetson, director of the 
Perkins Observatory at Ohio Wesleyan University. A 
detailed report of his findings will appear in the forth- 
coming issue of The Journal of the Franklin Institute, 
published in Philadelphia. By the time winter com. 
mences, however, there will be a general increase in the 
number of sun-spots, which will be associated with some- 
what poorer reception of broadcasting stations. 

But even though the spots will be slightly more 
numerous than now, we shall then be so far past the 
maximum in 1928 and 1929 of the eleven-year solar cycle 
that radio will not be affected nearly as much as in those 
years. After that the spots will become still less fre- 
quent, and by ‘‘1934 solar activity should be as qui- 
escent as at the last minimum in 1923.’’ 

Dr. Stetson warns against trying to blame too much on 
sun-spots, however. 

‘‘The mention of sun-spots invariably raises the ques- 
tion of a possible connection between spots on the sun 
and terrestrial phenomena,’’ he says. ‘‘Some statis- 
ticians with an insatiable appetite for correlations have 
attempted to connect with sun-spots almost every cycle 
in world affairs from fluctuations in the New York stock 
market to the fecundity of rabbits in northern Canada. 
in the popular mind almost every world catastrophe has 
sooner or later been attributed to sun-spots, from a 
Florida hurricane to the great World War, both of which, 
by the way, did culminate around a sun-spot maximum.’’ 

However, Dr. Stetson points out, there are some pbe- 
nomena which have definitely been shown to be related 
to sun-spots, such as magnetism, displays of the northern 
lights and radio reception. By means of a series of 
measurements since 1926 of the reception of station 
WBBM, in Chicago, as received in Massachusetts first, 
and now in Ohio as well, it was demonstrated that ‘‘long 
distance night reception in the broadcast zone is in gen- 
eral poor when sun-spots are numerous, and good when 
the spots are few.’’ 

Dr. Stetson found that in addition to the eleven-year 
cycle of sun-spots there is a smaller period of about 
fifteen months, and that there is an exactly similar 
period of variation in the radio reception. In December, 
1928, he predicted a marked increase in sun-spots in 
September or October, 1929, a prediction which was en- 
tirely fulfilled. The next maximum will thus come next 
winter, but because we are so well past the maximum of 
the great eleven-year cycle, the spots will probably not 
be very numerous, and so radio reception will not be 
greatly affected. Thus it may be that we will have 4 
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CARNEGIE INSTITUTION 
OF WASHINGTON 


Publications of the Institution present in 
monographie form the results of its own research 
activities, and include a few books on other sub- 


jects. 


Nearly 600 volumes have been issued, repre- 
senting studies in the following fields: 


History 


Archaeology 

Anthropology Literature 
Astronomy Mathematics 
Biology Nutrition 
Botany Palaeontology 
Chemistry Palaeography 
Ecology Philology 
Economics Physics 
Embryology Terrestrial Magnetism 
Genetics Zoology 
Geology 


Descriptive lists and prices may be obtained 
by addressing: 


CARNEGIE INSTITUTION OF WASHINGTON. 


WASHINGTON, D. C. 


NATURAL 
COLOR 


| IN. 


THE MICROSCOPE 
By SIMON H. GAGE, of Cornell University 


Revised, Dark-field Edition (1927) now Available. 


The Old and the New in Microscopy, with a special chapter 
on Dark-field Methods and their Application. 


Postpaid, $3.50 


COMSTOCK PUBLISHING CO., ITHACA, N. Y. 


Second Edition: Revised and Enlarged 


THE RAT: DATA AND REFERENCE TABLES 
Memoir No. 6: 548 pages. Bibliography: 2206 titles 
HENRY H. DONALDSON 
Published by THz Wistar INSTITUTE 
Philadelphia, Pa., U. S. A. Price, $5.00 


The Rat: A bibliography. 1924-19209. 
L. E. Drake and W. T. Heron. 
1353 titles—with subject index. 
Price—5C cents. 


Orders may be sent to 


The Wistar Institute, 36th Street & Woodland Ave., 
Philadelphia, Penna. 


A Guide for the Dissection of the Dogfish 
(Squalus acanthias, Squalus sucklii, or Mustelus canis) 
5th edition; 32 pages, large octavo; paper cover. 
50 cents, postpaid 
Lawrence E. Griffin, Reed College, Portland, Ore. 


PHOTOMICROGRAPHY 


| ARE YOU USING black-and-white photo- 
graphs to record a colored subject? 


| If so, you'll be interested to know that many 
medical, pathological, and metallurgical re- 
search laboratories are using Agfa Color Plates 
to obtain correct color in photomicrography 
and other photographic records. 


Using Agfa Color Plates, photographically 
colored transparencies are ready for exhibition 
or projection fifteen minutes, if necessary, after 
the exposure is made. Every color in the 
subject is faithfully recorded, the Agfa Color 
Plate covering the complete color scale of the 
spectrum with its myriad gradations. 


Agfa Color Plates eliminate expensive hand 
coloring costs in lantern slides, give an abso- 
lutely true record, and can be obtained in less 

_ time and with less labor than is involved in 
_ black-and-white photographs. And the same 
camera equipment required for black-and- 


white plates is used for these Agfa Color Plates. 


COLOR PLATES 


The explanation of color photography 
is intensely interesting. The coupon 
below will bring you a complimentary 
copy of the Agfa Color Plate handbook. 


AGFA ANSCO OF BINGHAMTON, N. Y. 
Please mail me free copy of the Agfa Color Plate handbook 


| Name 


Address C1 
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return to the excellent conditions for long distance radio 
reception enjoyed in 1923, when radio was first coming 
into popularity. 


NEW TECHNIQUE FOR THE STUDY OF 
LIVING TISSUE 

A METHOD which enables scientists for the first time to 
study over a long period the microscopic details of the 
growth of living tissue in a warm-blooded animal has 
been develcped in the laboratory of anatomy at the Uni- 
versity of Pennsylvania’s School of Medicine. 

Through its use, the cellular changes in living tissues 
can be studied =s by no other method, and fundamental 
information regarding the manner in which abnormal 
cellular reactions occur in infectious diseases like tuber- 
culosis and in tumor growth like cancer will be ob- 
tainable. 

That such cellular reactions occur has long been known 
by the end results seen in these diseases, but by enabling 
the observer actually to see the entire process of cell 
changes the new method opens the door to enormous ad- 
vances in knowledge. 

The method, for whose rapid perfection and extension 
the Rockefeller Foundation has made a $75,000 grant to 
the university, consists of the introduction of a trans- 
parent, double-walled chamber, or ‘‘window,’’ into a 
small hole made in the ear of a rabbit, the perforation 
being made in much the same manner as the human ear 


is pierced for the wearing of certain types of earrings. 


One side of this ‘‘window’’ is of celluloid or glass, 
and the other of a very thin sheet of mica. The edges 
of the space intervening are left in contact with the tis- 
sues of the ear and from them the blood vessels and other 
living tissues invade the chamber until they form a com- 
plete new layer. 

This new layer, only two thousandths of an inch in 
thickness, is quite transparent and it is necessary only to 
place the ‘‘window’’ under the microscope to see with 
the most extraordinary clearness at 1,000-fold magnifica- 
tions the minutest elements—the individual cells—of 
which animals are made. 

Moreover, since the new tissue is permanent and the 
chambers can remain in place for months without caus- 
ing discomfort to the animal, it is possible to make 
repeated observations and careful studies not only of the 
exact way in which the new growth occurs, but also of 
the way the tissue elements behave in conditions of 
health and disease. 

Heretofore there had been no satisfactory region in a 
warm-blooded animal in which such fine details could 
be studied on living, growing cells inside the body. In- 
vestigators depended either on cutting thin pieces of 
dead tissue, staining them in various ways, and placing 
them on glass slides in order to study tissues and cells 
under the microscopes, or on keeping small pieces of 
tissue alive in ‘‘tissue cultures’’ outside the body. 

The development of the new method grew out of a 
number of research projects in which Dr. Eliot R. Clark, 
professor of anatomy at the university and director of 
the anatomical laboratory, had engaged, and in many 
of which he collaborated with his wife, Eleanor L. Clark. 


VITAMIN A FROM CAROTIN 

EvIpENCE that animals can manufacture the groyt). 
promoting vitamin A in their bodies from carotin, the 
yellow coloring matter of some of their foods, has bee, 
reported to the Medical Research Council by Dr. Thomas 
Moore, of the Nutrition Laboratory at Cambridge. ); 
Moore’s discovery reverses an earlier theory about vitg. 
min A, that it is not made by the animal and that 4jj 
of it found in animal bodies and glands comes directly 
from the food eaten. 

Vitamin A, besides promoting normal growth, ip. 
creases resistance to disease. It is found in animal fats 
such as butter and beef fat, in eggs, milk and vegetables, 
It has always been found together with this yellow pig. 
ment, carotin. The yellow of the egg, butter, yellow 
carrots and yellow corn contain this vitamin. White 
corn, white carrots and white turnips, however, have very 
little vitamin A compared to the amount found in the 
yellow varieties. In green vegetables which contain this 
vitamin, carotin is also present but its color is hidden 
by the green color of chlorophyll which is abundant in 
such plants. 

Not only do the two substances occur together but 
carotin has the same effect on growth and bodily vigor 
and health as vitamin A. Extracts of pure carotin can 
cure animals suffering from deficiency of vitamin A just 
as feeding the vitamin could cure them. 

Chemical tests show that the two substances are not 
identical and investigators were at a loss to explain the 
matter until Dr. Moore showed that the carotin or some 
part of it is changed into vitamin A in the animal’: 
body. 

Dr. Moore fed rats on a diet lacking vitamin A until 
all the excess of this vitamin which they had stored in 
their livers and elsewhere in their bodies was used up. 
Then he fed them carotin in as pure an extract as he 
could get. The rats, which had been weak and sickly, 
recovered, and when a large amount of carotin had been 
fed, examination of their livers, showed that they again 
had stored up some vitamin A. 


AGE OF EXTINCT CHINESE ANIMALS EX- 
TENDED MILLIONS OF YEARS 

AccorDING to a cable to Science Service from H. J. 
Timperley, Peiping, the family trees of two queer but 
extinct animals of the ancient eras of the earth were 
extended deeper into the past by the Central Asiatic 
Expedition under the leadership of Roy Chapman 
Andrews which has just returned to Peiping after five 
months’ intensive scientific exploration of the Gobi 
Desert. ; 

No trace of primitive man, one of the hopes of the 
expedition, was unearthed, but a large and important 
collection of fossils was secured, representing about 
seventy-five different species of animals, several new t0 
science. 

Skeletons of the coryphodon, a creature unlike any 
now living on earth, were found in strata of the earth 
of the Oligocene period, which extends the period of evo 
lution of this animal several millions of years into the 
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W: DESIGN and manufacture a variety of electrical 
instruments and accessories for making measurements in the com- 
munication-frequency spectrum (0 to several million cycles per second). 
Our catalog lists the complete line of stock items and indicates the kind 
of special work we are prepared to undertake. Write for Catalog E-S 


GENERAL RADIO COMPANY 


Manufacturers of Electrical Measuring Apparatus 
for Laboratory and Industrial Use 


CAMBRIDGE A, MASSACHUSETTS | et. 


4 
Frequency Standards 


Tube and Tuning-Fork Oscillators 
Bridges 

Resistance Boxes 

Calibrated Inductors 

Variable Air Condensers 
Attenuation Networks 

Voltage Dividers 

String Oscillograph 


Thermionic and Oxide-Rectifier 
Voltmeters 


Rheostats, Transformers, Relays, 


RA 
$15 OR MORE FOR 
RAK Ey YOUR OLD GLASS 


To apply on the new im- 
proved $35, Mirakel 7 
power, 7 ounce, universal 
focus prism binocular. 
A few used ones, guaran- 
teed, for $19.50. Send 
for catalogue of new and 
used makes of glasses. 

5) ALDEN LORING, 


BIOLOGICAL and NATURAL 
HISTORY MATERIAL 


or rea, 


Zoological Groups 
Embryological Slides 
Botanical Life Histories 


Drosophila cultures 


Catalogs on request: Address 


MARINE BIOLOGICAL LABORATORY 


Supply Department 
Woods Hole, Mass., U. 8. A. 


HgSpeed MIXERS 


Clamp to a tank, operate from light cir- 
cuit, mix all uids, even temper- 
a ature baths. Thousands used in sizes for 
Filters, 1 to 50,000 ae tanks. 


Glass- Write for Catalogue 


ALSOP ENGINEERING <o. 


West 60th St., New York 


THE SCIENTIFIC MONTHLY 


An illustrated magazine, devoted to the dif- 
fusion of science. 


Annual Subscription, $5.00. 
Single number, 50 cents. 


THE AMERICAN NATURALIST 
A bi-monthly journal, devoted to the bio- 
logical sciences. 


Annual Subscription, $5.00. 
Single numbers, $1.00. 


SCHOOL AND SOCIETY 


A weekly journal covering the field of edu- 
cation in relation to the problems of Ameri- 
can democracy. 


$5.00 a Year 


THE SCIENCE PRESS 


Grand Central Terminal, New York City 


15 cents a Copy 


\ 


}-PHONELESCOPE 
Teaches Through the Eye | 


SOUND, ELECTRICITY 
CAPITAL APPARATUS WORKS 
Washington, D. C. 

? 


Box 855 


WPHOTOELECTRiIC CELLS 
In the world of science the new Type wore "has 
G-M VISITRON photoelectric cell is hailed 
as the outstanding achievement. Physical 
and electrical characteristics described in 
our Bulletin 119. Send for it—it’s free! 


GM LABORATORIES |NC 


1808 Grace Street Chicago, U. S. A. 


FINE SHELLS 


I have one of the largest stocks in the World, 25,000 spe- 
cies. Prices right. Collections furnished of any size, or 
sent on selection. Look them over in your own home, and 
pay for what you keep. Send one dollar bill and get fine 
four-inch land shell, with one of its eggs, white, blown, 
1 inch long, fine for teaching. Have hundreds others just 
as interesting. Get started buying this class of material 
and you will find teaching easy. 


WALTER F. WEBB 
202 Westminster Road 


Rochester, N. Y. 


‘Hok Inc. *New cig 
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-Mass Education Movement. 


The coryphodon was somewhat like a rhinoceros, 
but not a relative. It had feet built on the pattern of 
an elephant, however, with five toes. The bones of this 
vegetarian animal brought to Peiping by this expedition 
of the American Museum of Natural History are far 
older than any coryphodon fossils found in America. 

Skulls and jaws of another group of extinct animals, 
called calicotheres, much more primitive than the types 
found in Europe and America, are also contained in the 
collections. These creatures had teeth like the moose 
and elk of to-day, lived on a vegetable diet, had long 
forelegs and five toes with compressed hoofs that had the 
appearance of claws and may have been used to tear 
food or enemies. 

Among the new genera found were several titanotheres, 
extinct cousins of the rhinoceros, and new kinds of true 
rhinoceroses, deer, antelopes and rodents. 

Dr. Andrews declared that he hopes to continue his 
search for primitive man upon another expedition next 


past. 


‘summer. 


PUBLIC HEALTH IN A CHINESE COUNTY 

Af least one rural county of disease-ridden China is to 
have modern doctors and nurses and a real health de- 
partment and the 400,000 inhabitants will be given a 
chance for healthier, longer lives, according to a report 
to the Milbank Memorial Fund. 

The county of Ting Hsien in the interior of China has 
been made the subject of a rural health experiment, 
which is part of the Chinese National Association of the 
Many such experiments 
have been successfully conducted in America, but the 
experiment in China will be made under conditions hard 
to picture, the political unrest being merely one of the 
many difficulties to be met. 

In the entire county of 400,000 people, there is not one 
physician of the modern scientific school. The native 
doctors believe disease is, caused by heat and wind. 
Sanitation is unknown. Nine tenths of the people are 
unable to read or write. Nearly all of them are ignorant, 
superstitious and poor. Eighty thousand live in the 
county ’s one city, the rest huddling in the squalid, mud- 
hut villages. About 30 out of every thousand die each 
year, while the life expectation is only about 35 years. 

The health demonstration has begun by educating the 
natives to come for examination and to accept medical 
advice and treatment. Vital statistics are being col- 
lected and native nurses, midwives and physicians are 
being trained in modern scientific methods. The head 
of the Ting Hsien Health Department is Dr. H. H. Yao. 
The Milbank Memorial Fund has given $50,000 to aid in 
the work. 

The present time is considered particularly opportune 
for this movement in spite of the political situation, 
because it is hoped that this non-political organization 
may lay the foundation for more effective governmental 
activities when the political situation is once more 
stabilized. The League of Nations has announced that 
it will support and cooperate in attempts to modernize 
China’s health service despite the country’s seeming 
preoccupation with civil war. 
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ITEMS 

Fossits of Sinanthropus, the so-called ‘‘ Peking man,”’ 
found near Peiping within the past year will provide the 
most valuable clue yet unearthed for solving the riddle 
of early man, was the prediction of Professor G. Elliot 
Smith, noted British anthropologist, in a recent lecture 
before the Chinese Geological Society. Professor Smith 
is in Peiping at the invitation of the Chinese Government 
for the purpose of studying the Sinanthropus specimens, 
including the skull of the Peking man found last year 
and a second skull recently discovered. Although the 
report on the cast of the brain case obtained from the 
second skull is not complete, Professor Smith described 
the discoveries as unique in the whole history of anthro- 
pology and predicted that the evidence would throw a 
flood of light on the nature of the primitive brain. 


Use of the airplane for scouting fishes has been suc- 
cessful in many places. Aviator Frank Dorbandt while 
flying high above Cook’s Inlet recently saw fully a thou- 
sand whales play and sport in the sea under him and to 
assure himself of their numbers he circled over them 
several times. Spouting, rolling and diving, the whales 
seemed given more to basking in the sun than to see\- 
ing or pursuing any species of food fish. Some kinds 
of whales migrate in late summer to the south and it is 
possible the pilot noted one of these movements. 


THE natural fruit colors of certain canned fruits are 
preserved much better when the cans are kept in cold 
storage than when they are kept at ordinary tempera- 
tures. T. N. Morris and J. M. Bryan, of the Low Tem- 
perature Station, Cambridge, have recently found that 
canned strawberries stored for three months at a tem- 
perature just above freezing have a fine red color, 
whereas those kept at 10 degrees below zero Fahrenheit 
are pale, and those stored at ordinary room temperature 
are also somewhat pale. The strawberries from cans 
stored at just above freezing actually had a much 
better appearance than when they were first canned be- 
cause the color had returned to the fruit from the syrup. 


Tue ferns of the Hawaiian Islands are furnishing data 
toward the eventual solution of the tangled puzzle of the 
archipelago’s geological history. This is the opinion 
of Dr. E. D. W. Brown, a woman botanist who has done 
much work in Hawaii. ‘‘We are now beginning to com- 
pare the migration of spore-bearing plants in the Pacific 
area with that of the seed plants,’’ she said recently. 
‘*It seems that we should expect little or no endemism 
in the ferns, since the dust-like fineness of the spores 
would seem to adapt them particularly well for wide 
distribution by hurricanes and violent winds or even by 
slow-moving air currents; and it is a matter of con- 
siderable surprise to find how many species of ferns and 
fern allies are confined to local areas. Instead of being 
distributed in the paths of the trade winds, seemingly 
their migration has been nearly as dependent upon the 
emergence and submergence of the islands of the ocean 
and the attendant factors favoring plant dispersal as 
that of the seed plants.’’ 
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Available for Research— 


Pure Proteins and 
Vitamine Products 
MILK PROTEINS 


The preparation of materials, of highest purity, for research studies, is so costly 
and involves such a loss of intellectual skill, this service is best rendered by American 
industrial laboratories, who specialize in such work. 

Through years of experience in the laboratories of Osborne & Mendel (Conn. Expt. 
Station), we now produce the two chief proteins of milk, in state of very high purity. 

Casein and Lactalbumin are prepared from fresh milk, which is the only way to 
obtain either one of these proteins, as pure substances. 


‘“Casein-Harris’’ shows the following average analysis: 


(Calcium, trace.) Nitrogen ................... 13.66 Nitrogen; water, fat, ash-free.................. 15.44 


(cf.—Osborne & Harris, Jr. Am. Chem. Soc., 25-IV, 346) 


‘*Lactalbumin-Harris’’ shows highest nitrogen content, very low ash and the aver- 
age analysis of the purest specimens of this protein. 
Both of these proteins are free from all vitamines. 


YEAST AND ITS VITAMINES 


We claim to prepare the purest specimens of washed and dried yeast cells, available 
anywhere, for researches of precision. 

Brewers’ Yeast-Harris (pasteurized powder), is prepared from a pure culture of 
fermentative yeast. The yeast cells are thoroughly washed with pure water to remove 
extraneous, soluble matter from its culture medium. The cells are quickly dried at tem- 
perature, just high enough to pasteurize the cells and to stop fermentation properties. 

It is offered for chemical, nutrition and clinical purposes, where a pure yeast, with a 
known content of vitamine-B (F. & G) is desired. 


CONCENTRATES OF VITAMINE-B (F & G) 


Concentrated preparations from this yeast, containing Vitamine-B complex (F. & 
G), are also available for investigations. They contain more vitamine in proportion 
to total nitrogen content, than the whole yeast, and often serve such purposes in feeding 


experiments. 


We also offer vitamines F. & G—‘‘adsorbed’’ on Fuller’s earth—free from many 
extraneous substances of the whole yeast, as a ‘starting material’’ for further researches 
on vitamine-B complex. 

‘* Autoclaved Yeast’’ is also offered, containing the anti-pellagriec G vitamine (heat- 
stable) and free from anti-neuritic Vitamine-F’, which is heat-labile. This product is 
standardized by the white rat method and growth charts are available with it. 


THE HARRIS LABORATORIES 
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x SCIENCE—SUPPLEMENT 
SCIENCE NEWS 


Science Service, Washington, D. C. 


THE AMERICAN COLLEGE OF SURGEONS 


A PLEA to save the practice of surgery from becoming 
too much of a product of the machine age was voiced 
by Dr. C. Jeff Miller, of New Orleans, in his presidential 
address before the first general session of the annual 
clinical congress of the American College of Surgeons 
meeting in Philadelphia on October 12. The virus of 
standardization, characteristic of present-day American 
civilization, has infected American medicine, he said. 
Hospitals, medical schools, laboratory methods and med- 
ical and surgical treatments have been standardized and 
in many respects the patients are better off as a result. 
But there is a limit to standardization. Medicine and 
surgery have now reached this limit. Hand in hand 
with accurate diagnosis and scientific treatment should 
go sympathy and kindliness and pitifulness on the part 


' of the physician, which will awaken faith, hope and trust 


on the part of the patient. ‘‘No amount of scientific 
efficiency can take the place of kindliness and pitifulness 
when the darker hours come on and we enrich ourselves 
by giving of them freely.’’ 


THE same thought was emphasized by Professor 
George Grey Turner, of Newcastle-upon-Tyne, England, 
in his John B. Murphy oration later in the evening. 
Routine, standardized operations he deplored. One 
should suit the surgicai procedure to the patient. This 
depends on a thorough knowledge of the structure of the 
human body and of the changes brought about by dis- 
ease. The surgeon should not depend entirely on routine, 
but should be guided in his methods by the conditions he 
finds as he operates on each patient. He paid high 
tribute to the famous American surgeon in whose honor 
a surgical oration is given each year at the annual con- 
gress of the American College of Surgeons. While im- 
provements in methods have been achieved since Mur- 
phy’s original contributions, his teachings should still 
guide modern surgeons. Appendicitis, for instance, is 
still a serious condition which might often be more suc- 
cessfully treated if physicians remembered Murphy’s 
dictum, ‘‘Get in fast and get out faster.’’ Professor 
Turner said that the first part of this saying was not 
meant to license indiscriminate operations, but to insure 
early diagnosis. The last part was to impress surgeons 
that a thorough cleaning and swabbing of the abdomen 
then customary was not necessary. Professor Turner 
also reported some encouraging results of operative treat- 
ment of cancer. 


APPLICANTS for jobs in the hazardous occupations 
should be given examinations showing their tempera- 
ments and adaptability as well as their physical condi- 
tion, according to Dr. George W. Swift, of Seattle, 
Washington. Persons of what physicians call psycho- 
pathie constitutions, meaning those whose nervous, mental 
and personality make-ups are abnormal or unstable, 
should not be given work in dangerou™ occupations, be- 


cause the slightest injuries to such people are apt to 
result in claims for complete and total disability. Dr, 
Swift discussed particularly the types of head injuries 
seen in the practice of industrial surgery. One third 
of them fall into the group of minor injuries, he said, 
In another third the patients will have perfectly obvious 
permanent disabilities. The remaining third is con. 
posed of patients who after a period of time do not 
adjust themselves to their ecndition. These cause the 
greatest difficulty in compensation work. The task of 
determining which of these patients still have physical 
disability due to their injury and which are unable to 
adjust because of nervous or mental instability is ex- 
tremely difficult. Dr. Swift advised the study of all 
brain injuries by ventriculography. By this method air 
is injected into the brain cavities and X-ray studies are 
made. The presence of brain tumors may be detected 
by this means. Such a study will enable physicians to 
give the injury better treatment from the beginning and 
thus prevent many actual physical disabilities. 


‘CANCER is to-day a greater menace, a more for- 
midable scourge, than any other malady threatening our 
national life, with the exceptions of crime and the drink 
habit,’’ according to Dr. Howard A. Kelly, of Baltimore. 
‘*With all our efforts, experimentations and investiga- 
tions, we are as yet far removed from any worth-while 
knowledge of the ultimate cause or causes of this dread 
enemy. We do, however, know a few helpful things 
about it. First, we know it is not contagious. Second, 
like every other ill in life it is most successfully treated 
in its earliest stages when it is a purely local affair. 
Finally, we know certain preventive measures which can 
be taken. The golden rule of prevention is to look 
upon every persistent sore or lump in the skin, breast, 
mouth or any accessible part of the body as potentially 
serious until a competent doctor or surgeon declares 
otherwise.’’ Any unusual condition should be investi- 
gated at once. Delay is dangerous. ‘‘The sad habit 
of watching lumps or lesions until their nature becomes 
obvious and both doctor and patient are at length per- 
suaded that something ought to be done is responsible 
for the loss of many precious lives.’’ 


A MATHEMATICAL study of the tensile strength of 
wounds, their ability to resist strain or rupture, was 
reported by Dr. John D. Ellis, of Chicago. The study 
was part of a comparison of the healing of surgical and 
electrosurgical wounds. Cuts were made with a knife 
or scalpel, and specimens of the wounds, a small fraction 
of an inch each, were pulled apart and their tensile 
strength recorded in grams, or fractions of pounds. Less 
than two thirds, or 60 per cent., of the wounds made by 
electrosurgery healed by what surgeons call primary in- 
tention, as compared with 974 per cent. of the wounds 
made by the scalpel. Furthermore, the electrosurgical 
wounds did not develop the tensile strength of the scalpel 
wounds for 21 days. 
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New Books of Popular Interest JOUSE 


nus 
ia} DIVISION OF McGRAW HILL BOOK COMPANY, INC. 
he 
ot m= Book of Immediate Importance to Everybody @ 
al 
The World’s Economic Dilemma 
if By ERNEST M. PATTERSON 
i With. econotnic depression the subject of world wide anxiety, this book, by one of the leaders of economic 
re thought in this country, is of outstanding interest. Here is an expert examination of all the conflicting elements 
an in the world’s economic structure today. $3.50 
_ One Man’s Gold Science and the 
3 Letters & Journals of a Forty-niner Scientific Mind 
Selected by Lz0 SAIDLA and 
+ FLORENCE MORROW CHRISTMAN _ WARREN E. GIBBS 
The long voyage around the Horn, the adventures A group of essays by noted author-scientists chosen 
: while prospecting and a vivid picture of the turbu- to give a wide perspective on the modern scientific 
lent life in California in ‘49. Illustrated. $3.00 panorama. $3.00 


By WILLIAM FRANKLIN SANDS 


An enthralling chapter in the diplomatic history of the Far East written by a man whose long and distinguished 
career as a diplomat included four thrilling years as personal advisor to the Emperor of Korea. Here is a volume 


, . of reminiscences of singular charm as well as historic importance. Illustrated. $3.00 
The Child Successful Speculation 
From One to Six 


By WILLIAM LAW 


By ADA HART ARLITT A financial executive of one of the leading institu’ 


How parents can handle the problems of conduct tions of the country analyzes the technique of stock 

arising in the child's early years. By the author of speculation showing how risks may be minimized. 

Psychology of Infancy and Childhood. $2.00 $3.50 
Culture 


X. Y. Z 


By PETER GAY 
An Alphabet book of a 


Who Am I? 


By RALPH L BOYER 


and Progress 


By WILSON D. WALLIS Bedtime riddles, largely on 


A history of folk-ways in relation nature subjects, with de- new kind. 
to ideas of progress as they effect lightful pictures. $2.00 Illustrated, in color. $2.00 
Western civilization. $5.00 
Writing Commercial The Art of 
for Profit Art Rapid Reading 

By DONALD WILHELM By c. B. WALLACE By WALTER B. PITKIN 
Practical business advice for wri- A taseful guide book for the be. | How to increase speed, accuracy 
ters in all fields, $3.00 ginner. $3.00 —_—_and retentiveness. $2.50 


WHITTLESEY HOUSE, 370 SEVENTH AVENUE, NEW YORK 
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ELECTROSURGERY has its greatest usefulness in the re- 
moval of malignant diseases or cancer, Dr. Oscar E. 
Nadeau, of Chicago, said at the same session, which was 
a symposium on electrosurgery. In his clinic at the 
Augustana Hospital, the electrosurgical knife has been 
used more for removing cancer of the breast than for any 
other operation. Because of the sparks from the electro- 
surgical needle or knife, ethylene gas or other explosive 
anesthetics can not be used. Successful use of this 
method in operations for goiter was reported by Dr. 
Martin B. Tinker, of Ithaca, N. Y. 


THE application of electrosurgery to surgery of the 
brain and nervous system makes the third great advance 
that has been made in the field of neuro-surgery, accord- 
ing to Dr. Ernest Sachs, of St. Louis. By its means, 
brain tumors that were formerly considered inoperable 
can now be dealt with and other types of brain tumors 
can be removed more safely than before. The technic 
of the method takes time to learn, and Dr. Sachs prophe- 
sied, that more and more will be accomplished with it in 
the future as surgeons become increasingly familiar with 
it and learn to realize its possibilities. 


A MIMEOGRAPHED list of directions for ten exercises 
designed to teach walking is part of the treatment for 
broken bones of the leg as described by Dr. John S. 
Coulter, of Chicago, at the conference on traumatic sur- 
gery. When both bones of the leg are broken, there is 
a long period of inaction which impairs the power of 
muscle coordination. After the leg has been in a cast 
for three weeks or so, the patient needs to be taught how 
to walk again, and should be given exercises before being 
allowed to put his full weight on the injured leg. The 
walking lessons need entail no extra expense to the 
patient, and he can teach himself with the aid of the 
mimeographed instruction sheet. In this type of case, 
physical therapy is not only a valuable aid but an essen- 
tial one. Dr. Coulter also told surgeons how heat, light, 
water, massage and exercise should be used to help in 
restoring function of the leg. 


THE rapid increase in the number of fractures or 
broken bones during recent years is due to the increase 
in the use of automobiles, Dr. Samuel R. Cunningham, 
of Oklahoma City, said. ‘‘Thirty years ago in a city 
of 200,000 population we did not see as many fractures 
from all causes as we see now in a city of similar size 
resulting directly or indirectly from motor ecars.’’ Sur- 
geons need to direct more attention to learning how to 
treat fractures satisfactorily, he added. The treatment 
of diphtheria or appendicitis has become fairly well 
standardized, but the treatment of simple or complicated 
fractures is not generally so well understood. 


THE hospitals of the country have been seriously af- 
feeted by the increasing number of motor vehicle acci- 
dents, according to Emil Frankel, director of research 
of the New Jersey department of institutions and agen- 
cies at Trenton, N. J. General hospitals of the United 


States had. during 1929 between 200,000 and 250,000 
patients who had been victims of highway accident 
The cost of their hospital maintenance was betwee 
$15,000,000 and $16,000,000. The hospitals lost betwee, 
$5,000,000 and $6,000,000 from patients of this kind ng 
paying their bills. Eventually the community must pay 
for the patients who do not and who thus become charity 
eases. In one hospital, 251 patients were brought " 
from 114 highway accidents. The number of such acg. 
dents is increasing everywhere as the number of moto; 
car owners and motor bus users increases. 


ROTATION OF THE PLANETS 

WITH the discovery by Dr. J. H. Moore, Lick Observa. 
tory astronomer, that the planet Neptune turns once oy 
its axis in about 16 hours, there remain only two of the 
larger members of the solar system for which the day is 
still unknown. Venus, which becomes brighter than any 
of the other planets and which has been so conspicuous 
in the western evening twilight in recent months, is one. 
The other is the newly discovered Pluto, which repre- 
sents the main contribution of 1930 to the history of 
astronomy, and which can only be discerned with the aid 
of a large observatory telescope. 

It was the spectroscope, which analyzes the light of a 
star to tell what it is made of and how it is moving, 
that revealed to Dr. Moore the secret of Neptune’s rota- 
tion. The light from the planets is reflected sunlight. 
Therefore, the spectrum shows the dark lines crossing it 
that are characteristic of the spectrum of sunlight, the 
lines being caused by vapors of certain elements ab- 
sorbing certain colors in the sun’s light as it passes 
through the outer layer of that body. 

If light from a star or planet that is approaching 
the earth is analyzed through the spectroscope, it is 
found that the lines are slightly displaced, towards the 
violet end of the colored spectrum. If the star is re- 
ceding, on the other hand, they are shifted to the red 
end. This is because the waves are squeezed together 
and made shorter in the first case, while in the latter 
instance they are spread out and made longer. It is the 
length of the wave that determines color of light, s0 
light from a rapidly approaching source is bluer and 
from a rapidly receding source redder than one that is 
standing still. 

Dr. Moore photographed the spectrum of the light 
from Neptune along a line crossing the planet’s disc 
from east to west. The spectrum photographs showed 
the lines tilted, rather than displaced in their entirety to 
one end or the other. This indicates, of course, that one 
side of the planet is approaching the earth and the other 
side receding, in other words, that it is rotating. As 
the side of the lines made of light from the eastern edge 
tilted to the violet, it showed that the eastern side of 
the planet is approaching us. That is, the planet turns 
from west to east, like the earth, and all the known 
planets except Uranus. 

The faster the planet turned, the greater would be the 
tilt, so from a determination of the angles of the lines, 
Dr. Moore was able to measure the period of' rotation, 
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Announcing~~ 


By ROSS C. WHITMAN, M.D. 


Professor of Bacteriology 
University of Colorado 


A College Textbook 
for Non-Medical Students 


From his own experience in teaching hygiene to non- 
medical students, Dr. Whitman has found a real need 
for an intermediate textbook in this subject,—one that 
is not so bulky and technical as those written primarily 
for medical students, and yet is not too elementary and 
limited in scope to be suitable for university courses. 
In his new book, “Hygiene,” the author aims to bridge 
this gap. He presents a text that is detailed without 
being too technical, that stimulates the student to 
think and to reason for himself rather than to accept 
the ready-made opinions of others, and one that is a 
practical exposition of the problems with which the 
layman is most likely to meet in everyday life. 

The book is general in scope. Dr. Whitman has not 
confined his treatment to any particular field of hy- 
giene such as personal or public hygiene or epidemiol- 
ogy, but has selected the most important phases of 
each. The author believes that a knowledge of tech- 
nical terms is quite as essential in this subject as it 
is in botany, zoology, chemistry, etc. He has there- 
fore included most of these terms, but has given suffi- 
cient definitions along with them to relieve the reader 
of the burden of looking them up in the dictionary. 
The nature of protoplasm as the physical and chemical 
basis of life, and a short discussion of the nature of 
disease processes are treated in a few chapters to give 
a general background to the reader who has not had 
a thorough foundation in biclogy, physics, chemistry, 
anatomy, etc. Heredity and eugenics have been given 
considerable emphasis in this text. 


-CONTENTS 


Introduction; Health and Disease; 
The Physical and Chemical Basis of 
Life; Death; On the Nature of Dis- 
ease; Endogenous Causes of Disease; 
The Hereditary Diseases of Man; The 
Problem of the Defective; Defects of 
Character, Mental Hygiene; Eugen- 
ics; The Exogenous Causes of Dis- 
ease; The Air; Carbon Monoxide; 
Light; Food and Exercise; Food 
Poisoning and the Diseases Trans- 
mitted by Them; Water; Milk; The 
Morphology and Physiology of Bac- 
teria; The Mechanism of Infection; 
Immunity; Dissemination of Bacteria, 
Portals of Entry; Methods of Con- 
trol; Small-pox and Hydrophobia; 
Tuberculosis; The Pneumonias and 
Influenza; Diphtheria; Whooping 
Cough, Searlet Fever and Measles; 
The Water-Borne Diseases; The In- 
sect-Borne Diseases of Man; Infec- 
tions Associated With the Soil, The 
Anaerobes; Sectarian Medicine. 


327 pages. 5% by 8%. $2.50 


John Wiley & Sons, Inc. 


440 FOURTE. AVENUE, NEW YORK CITY 
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or ‘‘day’’ of Neptune. This came out as 15.8 hours, 
though he admits that there is a possible error in this 
figure of as much as an hour, either too fast or too slow. 

Dr. Moore also has measured the day of Uranus. In 
1911 Drs. Percival Lowell and V. M. Slipher, at the 
Lowell Observatory in Arizona, found by a similar 
spectroscopic method that Uranus rotates once in 10% 
hours, and that the planet turns from east to west, unlike 


_ali the other members of the solar system. Dr. Moore 


has confirmed the direction of the planet’s rotation, but 
gets slightly different values for the rotation with dif- 
ferent sets of spectrum photographs. One set, made 
with a smaller spectrograph, gives values like those of 
Lowell’s, but another set, made with a more powerful 
instrument, gives about 11.5 hours. The latter photo- 
graphs, however, are not fully exposed, and were diffi- 
cult to measure. Dr. Moore said that the discrepancy 
is probably due to the small images of the planets, as 
a result of which such determinations are at best only 
approximations. 

For the other planets, Mercury has a day of 88 of our 
days, the same as its rotation period around the sun, 
so that it always keeps the same face towards the sun. 
The period of Venus is uncertain, because it seems to be 
constantly covered with clouds that keep astronomers 
from ever seeing its surface, even though it comes closer 
and is sometimes brighter than any other planet. Spec- 
troscopie observations show that it is very slow, prob- 
ably more than 20 days, but as measurable heat is 
radiated from the dark side of the planet, it probably 
does not keep the same side to the sun. Therefore, its 
day is probably between 20 days and 225 days, its period 
of rotation around the sun. Mars, next of the planets 
to the earth, turns once in 24 hours and 37 minutes, only 
a little longer than the earth. Jupiter, largest of the 
planets, also has the fastest rotation period, for its day 
is only 9 hours and 55 minutes in length. Saturn, second 
largest planet, is almost as fast, with 10 hours and 14 
minutes. Pluto’s rotation period is not known, and, 


since it is so faint and its dise so minute, it is doubtful 


whether its period can be measured by methods in use 
to-day. 
ITEMS 

THIRTY new Pueblo sites have been unearthed in 
southeastern Arizona by Professor Carl O. Sauer, of the 
department of geography of the University of California. 
The villages were all situated on the gentle slopes at the 
base of the mountains where the summer floods could be 
best utilized for farming. There has clearly been very 
little change in climatic conditions during the intervening 
centuries. The complete defenselessness of the location 
indicates that the Chiricahua Pueblos date back to a 
more peaceful period than do the walled towns of New 
Mexico. The houses were for the most part built with 
their floors two or three feet below the level of the 
ground, anticipating the pit houses of a later period. 


JAPAN would unite with the United States and any 
other country to protect the various species of whales 


for a number of years in order that the mammals might 
be studied and given a chance to multiply. Japan com. 
plains about the continued diminished whale products jy 
her country, according to representatives of fish export. 
ing firms at Seattle, Washington, who sell whale tails 
and canned whale meat in the Orient. In Japan the 
gray whale has disappeared. There has been a notice. 
able decrease year after year of right, fin-back anq 
hump-back mammals found in the sea adjacent to the 
island empire. Japanese whalers have been forced to 
take long voyages into the Arctic and far south into the 
Antarctic to seek supplies for their industries. 


THE bats which live and hibernate in one end of Carls. 
bad Caverns, estimated at three million in numbers, have 
not been giving their usual spectacular flights recently. 
Two reasons are advanced for this. One is that the 
extremely dry weather of the past season has caused a 
searcity of night-flying insects, the other is that they 
have been disturbed by work going on in a nearby 
guano mine. Occasionally, however, they stream forth 
in great numbers, their flight from the cave opening 
lasting for several hours. An interesting feature of the 
bat exodus is that although they always fly south when 
they emerge from the cavern, they invariably return 
next morning from the north. 


THE greatest recession ever recorded for the Nisqually 
Glacier, in Mount Rainier National Park, occurred dur- 
ing the past year when it retreated 118 feet. Records of 
the rate of recession of the Nisqually Glasier have been 
kept for 73 years. Last year it moved only 52 feet. 
The previous record recession was 106 feet, in 192]. 
Each of the 28 glaciers making up Mount Rainier’s great 
single-peak glacier system is known to be retreating 
each year, due to the heat of the sun and to lack of suffi- 
cient snowfall to replenish the melted ice. The Nis- 
qually, however, is the only one that has been measured 
annually and records kept. Two other glaciers, the 
Emmons and Carbon, were measured this year and rec- 
ords of these will be kept in the future. 


WITH an average of 798 pounds of fertilizer used on 
every acre of crop land during 1929, Florida leads the 
United States in the use of fertilizer, according to R. 0. 
E. Davis, research chemist of the U. S. Bureau of Chem- 
istry and Soils, speaking to members of the American 
Chemical Society. Next to Florida is New Jersey with 
417 pounds per acre. On the whole, the states of the 
Atlantic seaboard use it much more extensively than 
those inland, though a great increase in its use has come 
since 1913 in the Pacific Coast states, and there is also 
a tendency to increased use in the West North Central 
states. Cotton uses on an average 108 pounds per acre, 
though 31 per cent. of all the fertilizer used is on this 
crop. On citrus fruits the rate is 1,163 pounds. Five 
principal crops consume about 82 per cent. of the fer- 
tilizer, though less than 25 per cent. of the acreage de- 
voted to them is fertilized. 
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The latest text in the 


McGraw-Hill Euthentics Series 
CHEMISTRY AND COOKERY 


By Annie Louise MacLeod 


Dean of the College of Home Economics 
Syracuse University 


and Edith H. Nason 


Professor of Foods, Syracuse University 


545 pages, 514 x 8, illustrated 
$3.50 


CONCISE and readable )X + 3 
presentation of the pres- Two Other Recent Books in 


ent-day chemical theory and the Series are: 


its application particularly to Arlit?’s Psychology of Infancy 
the study of foods. The and Early Childhood— 
fundamentals of chemistry New Second Edition 
are developed f h 1 By Ada Hart Arlitt, Professor of 
pe rom the elec- Child Care and Training, University 
of Cincinnati. 382 pages, 51x 8, 16 
tronic point of view in such ta as 
a way as to reduce the mem- Dr. Arlitt surveys in this book the phys- 
. ° ical and mental make-up of the child. 
orization of unrelated facts to The senses and emotions, the methods by 
the mimimum and replace which these can be disciplined and con- 
3 trolled, and the processes of conditioning 
this by the habit of deductive and reconditioning habit formation. 
thinking. Osborn’s Physics of the Horme— 
The illustrative material is New Second Edition 
h ith th : By Frederick A. Osborn, Professor of 
cnosen Wl € experiences Physics, University of Washington. 
most familiar to women al- 
ways in mind. The connec- A textbook for home economic stu- 
. : dents in normal schools, colleges and uni- 
tion between chemical theory versities. It presents a thorough discus- 
i ms sion of those principles of physics that 
lems is clearly made. 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, Inc. 


Penn Terminal Building 
370 Seventh Avenue 


New York 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THE SOLAR ECLIPSE 


By Proressor SAMUEL A. MITCHELL 


Director, McCormick Observatory, University of Virginia, 
scientific head U. 8S. Naval Observatory Eclipse 
Expedition to the South Pacific 


(Radio copyright, 1930, by Science Service) 


Niuafou Island, October 22.—Luck was with us. It 
rained during the night and again only two hours before 
totality, but it cleared in time and the total eclipse of 
the sun that we have traveled thousands of miles to ob- 
serve was seen through clear skies with a very slight 
haze. The entire program was carried through success- 
fully, though of course the photographs we took here to- 
day will provide material for study for many months 
after we return to the States. 

The sun’s corona, which flashed out around the dark 
dise of the moon during totality, was of the medium 
type that is to be expected at such a time as this, when 
we are about half-way between a time of maximum sun- 
spots and one of minimum. Two pronounced streamers 
of the corona projected out from the glow which com- 
pletely surrounded the sun. We also saw half a dozen 
prominences, red flames of hydrogen, but none of these 
was very large. 

At both the beginning and end of the total eclipse, the 
Bailey’s beads appeared, resulting from the last sliver 


of sunlight shining out through valleys along the edge 


of the moon. The shadow bands appeared also on the 
earth’s surface before the beginning and after the end 
of totality. These dark ripples were about an inch wide 
and about eight inches apart. They traveled over the 
earth at a speed of twelve miles an hour in a north-north- 
west direction. No bands were seen during totality. 

We were also interested in watching the natives of this 
little island as the magnificent spectacle of a total eclipse 
appeared in the heavens. They were interested in it, 
but were quiet and did not seem to be frightened. 

This is the eighth eclipse expedition that I have par- 
ticipated in, and the seventh eclipse that I have seen, for 
in Norway, in 1927, on my seventh expedition, my luck 
failed, and clouds prevented any observations. Before 
this trip I traveled about sixty thousand miles for eclipse 
observations, but had only seen the sun eclipsed for a 
paltry fifteen minutes all together. Now I have seen 
it eclipsed for about a minute and a half longer. This 
eclipse was not quite as long as we had expected, for the 
beginning was on time, but the end wasabitearly. Such 
slight deviations from prediction, however, are to be ex- 
pected. 

Mrs. Mitchell and I came here by way of San Fran- 


- eiseo, but we shall keep on going around the world, re- 


turning by way of Europe and New York early in 
January. Other members of our party, however, will 
return by the more direct route. Dr. Adams and mem- 
bers of the New Zealand party, who also had complete 
success, will return home as soon as they can dismantle 
their apparatus. 


Niuafou Island, October 24.—Photographs of marvel. 
ous beauty, showing the sun’s corona during the eclipse 
of this week with great detail, have rewarded the weeks 
of preparation and effort in connection with the Ameri- 
can expedition’s eclipse observations here on Tin Can 
Island. 

We have just developed many of the photographs taken 
during the short period of totality and they confirm our 
feeling that this expedition’s success has been unequaled 
in astronomical annals. The development of photographs 
on this tropical island with no running water and even 
with little water of any kind has been a difficult task. 

Professor R. W. Marriott, of Sproul Observatory, who 
had charge of corona cameras, has now developed most 
of the coronal photographs, and the sixty-three-foot tower 
and the sixty-five-foot horizontal telescope took pictures 
of great beauty. The smaller cameras also gave splendid 
negatives. The photographs show that the corona ex- 
hibited streamers to the east and west and that it was 
midway in shape between the coronas characteristic of 
maximum and minimum sun-spot periods. An interest- 
ing coronal dome shaped like a gigantic strawberry is a 
prominent feature of all the photographs. 

Last night I spent the whole night from dark to day- 
light in developing the spectrogram taken with two pow- 
erful concave gratings. The photographs show exquisite 
definition from thirty-two hundred angstrom units in the 
violet region of the spectrum to seventy-eight hundred in 
the red portion. More than thirty lines of the hydrogen 
series exhibit themselves and these spectra contain eight 
coronal lines. The green coronium lines show exquisite 
structure and details a coronal disturbance agreeing iu 
position but differing in shape from a prominence. 

Our observations of time carefully computed show that 
the moon arrived early, the eclipse beginning two sec- 
onds earlier than calculated in advance and ending half a 
second early. 

The spectra photographs taken by the New Zealand 
party showed good definition from the blue to the red 
region and the dispersion of the spectra taken with their 
prismatic camera is about one tenth that secured by 
instruments. 


TELEVISION FROM A COLOR MOVIE 


TELEVISION from color movie film, with all the colors 
reproduced; a method of seeuring television reproduction 
of fine detail without the use of extraordinarily wide 
frequency bands, either by radio or wire; and improved 
reproduction of color values in two-way television: these 
are some of the latest advances made by investigators at 
the Bell Telephone Laboratories. Speaking at the meet- 
ing of the Optical Society of America, held at the Uni- 
versity of Virginia on October 30, Dr. Herbert E. Ives, 
under whose supervision the researches have been carried 
out, told of these new wonders. 

The transmission of color movie film is done with the 
Kodacolor process, used in amateur 16-millimeter 
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movie cameras. In this process a series of minute ridges 
running the length of the film yields a positive film in 
which the image is made up of a series of fine horizontal 
lines. The position of these lines with respect to the 
ridges determines the color which they show on the 


-sereen. This is because the ridges act as cylindrical 


lenses and direct the light for the screen picture through 
one or more of three vertical color filters placed before 
the lens. 

For the television arrangement, a scanning disc, with 
a series of fine holes, rotates in front of the film as it 
moves in front of a light. Then a lens projects the 
image on to three photoelectric cells side by side. No 
color filters are used, but the cells are arranged so that 
one picks up the red image, one the green and one the 
blue. In the television receiver, which is the same as 
that used in previous experiments in transmitting color 
images from real subjects, the current from each of 
these cells is fed into a glow lamp which reproduces the 
original color. -The light from these three lamps is com- 
bined, and so the eye sees the reproduced image in full 


color. 


One of the chief limitations of television, either in 
color or monochrome, and particularly when transmitted 
by radio, is the broad band of frequencies required. In 


. radio work, the ten kilocycle band used for broadcasting, 


that gives ample width for sound reproduction, is much 
too narrow. Even the hundred kilocycle band, now 
authorized by the Federal Radio Commission for experi- 
mental use, is only sufficient to give a picture showing 
as much detail as a small newspaper halftone picture. 

Dr. Ives described experiments, made with wire trans- 
mission, by which the original wide frequency band is 
divided into three bands, each of which is transmitted 
separately and recombined in the receiver. With this 
method, he said, an image made of 13,000 elements was 
obtained. This would be about as good as a newspaper 
halftone picture two inches square. Many technical diffi- 
culties are introduced by this method, however, for the 
characteristics of the three channels must be very care- 
fully matched, or the recombination of the three sections 
can not be effected successfully. 

The improvement in the two-way television is to il- 
luminate the subject with a moving spot of red and blue 
light, instead of blue light alone, as used at first. With 
only blue light a result is obtained similar to that in 
photographs made with ordinary film without the use of 
a color filter. Even bright reds appear black, and yellow 
appears dark gray. With the two-color scanning, the 
reproduction, though in a single color, gives brightnesses 
more accurately corresponding to their actual value. 
This is possible because of the use of photoelectric cells 
of caesium oxide in conjunction with the ordinary potas- 
sium cells. The former are sensitive to red and the 
latter to blue. The booth is illuminated with yellow 
green light to which neither is sensitive. 


BOTULISM IN THE UNITED STATES 
A DEFINITE increase in the number of cases of botulism 
has occurred during the past two years, Dr. K. F. Meyer, 


director of the Hooper Foundation for Medical Research 
of the University of California, reported to the American 
Public Health Association at its recent meeting at Fort 
Worth, Texas. With the exception of two cases of 
botulism traced to shallots packed in Italy, home pre. 
served vegetables, fruits, fish and meats have been the 
products responsible for the cases of poisoning in the 
recent outbreaks. 

Botulism is a type of food poisoning caused by the 
presence in the food of an organism called Clostridium 
botulinum. This organism liberates a very powerful 
poison which causes illness and often death in persons 
eating infected food. Certain types of food are par- 
ticularly apt to contain the organism, and home canned 
or preserved foods are more apt to have it now than com- 
mercial products. 

“*Commercially preserved food has not been connected 
with any of the recognized cases of botulism since 1925,’’ 
Dr. Meyer said. Scientific canning procedures have re- 
placed guess work in every branch of the industry which 
packs food liable to botulinus spoilage. 

The moisture content of the food is an important 
factor in the number of deaths from this poisoning, Dr. 
Meyer explained. Meat and fish products in the form 
of pastes, soft sausages of the mettwurst variety and 
pickled fish have caused a larger number of deaths than 
hams or other relatively dry pork products in which the 
poison is unevenly distributed. About 88 per cent., or 
nearly nine tenths, of the intoxications observed in the 
United States were caused by vegetables of various sorts 
preserved in brine. 

Plant products were involved in about three fourths 
of the cases in 192 outbreaks. Animal products were 
involved in less than one fifth. 

‘“Home canned string beans continue to play a very 
important réle, due largely to the well-known fact that 
spoilage of this vegetable when preserved is so slight 
that the housewife or cook will often fail to detect it. 
Furthermore, string beans are often served in salads ard 
any odor which might arouse suspicion is usually masked 
by the vinegar or mayonnaise dressing,’’ he stated. 
‘*Home canned corn has also been a frequent offender. 
From the public health standpoint it is imperative that 
the principles developed by the canning industry be ap- 
plied to the methods of home canning.’’ 

All canning methods, whether commercial or at home, 
should aim at absolute sterility of the product to insure 
freedom from the organisms of botulism. 

The rural sections of California, Washington and Colo- 
rado seem to furnish the majority of cases of botulism, 
while New York stands fourth, and Oregon, Idaho, Mon- 
tana, North Dakota and Wyoming have recently con- 
tributed their share. 

The spores from which the organism develops are 
found in the soil throughout the United States, England, 
Germany and France. The food acquires its dangerous 
botulinogenous properties from the soil and also probably 
from fecal contamination by animals, recent observations 
showing that certain varieties of the organism are found 
in the intestinal canal of animals. 


ra 
af 
> 
* 
‘ 
é 
> 


SCIENCE—ADVERTISEMENTS xili 


Journal of 


The Optical Society of America 


Published monthly by the Optical Society of 
America 


CONTENTS FOR OCTOBER, 1930 


A Spherical Projection Chart for Use in 
the Study of Elliptically Polarized 
Light. 

The Reflection and Transmission of Light 
by Photographie Plates. 

Calibration of Standard Lamps for Rela- 
tive and Absolute Measurements. | 
Parallax Panoramagrams for Viewing by 

Reflected Light. 
Subscription $4.00 per year 
(With THE REVIEW OF SCIENTIFIC 
INSTRUMENTS, $5.00 per year) 


F, K. RICHTMYER, Manager 
Rockefeller Hall, Ithaca, N. Y. 


ISIS 


INTERNATIONAL REVIEW DEVOTED to the 
HISTORY of SCIENCE and CIVILIZATION 


Quarterly Organ of the History of Science Society 
Edited by GEORGE SARTON, D.Sc. 


Harvard Library 1385, 
Cambridge, Massachusetts, U. 8. A. 

“ISIS” is the most important journal of its 
kind published anywhere in the world. It contains 
original papers, chiefly in English, subsidiarily in 
French, German, Italian, Latin; shorter articles; 
and an abundant bibliography. Much attention is 
paid to Oriental science and civilization. 

A new feature is the inclusion of addenda and 
errata to Sarton’s ‘‘ Introduction to the History of 
Science,’’ Vol. I. From Homer to Omar Khayy4m 
(1927). Thus the readers of ‘‘ISIS’’ can easily 
keep their knowledge on the subject up-to-date. 


The price of each volume is $6. 


Members of the History of Science Society re- 
ceive free of charge every number published within 
the year, at least one volume. In the year 1927 
they received two volumes (1110 pages, 28 plates), 
including 27 papers, 73 shorter items, and 2828 
bibliographical notes. 


Annual dues, $5 
SECRETARY: F. E. BRASCH 
Library of Congress, Washington, D. C. 


Specimen numbers may be obtained, as long as the 
supply lasts, from the Secretary. 


NATURAL 
COLOR 


IN 
LANTERN SLIDES 


IF YOU USE photographic records ofcolored 
subjects, either for exhibition purposes or 
lantern slide projection, the Agfa Color Plate 
offers a simple solution to the question of 
correct and natural color. 


For with one exposure, the complete color 
range of the subject is truthfully recorded in 
the form of a natural-color transparency, elim- 
inating the necessity for costly hand-coloring. | 


No special equipment is needed. Your | 
regular plate camera or micro-camera outfit | 
will expose Agfa Color Plates and you can 
have them ready for use in fifteen minutes, 
if necessary, after the exposure is made. 


Research and medical laboratories, as well 
as instructors and lecturers all over .he country 
have found a practical need for Agfa Color 
Plates. Perhaps natural-color photography 
has a direct application to your work t20o. 


The Agfa Color Plate handbook, a 
practical treatise on color photog- 
raphy, contains a wealth of valuable 
information for anyone engaged in 
scientific photography. The coupon be- 
low will bring youa complimentary copy. 


AGFA ANSCO OF BINGHAMTON, N. Y. | 
Please mail me free copy of the Agfa Color Plate handbook 


Name 


Address c2 | 


45; 
| 
} 
‘ 
| 
& 
} 
4 
| 
j 
| 
| 
| = 
| 
| = 
| 
| 
j 
| 
5. | 
/ 
— 


xiv. SCIENCE—SUPPLEMENT 


AN AMERICAN “STONEHENGE” IN 
COLORADO 


INDIANS in Colorado long ago constructed for their 
religious rites mysterious circles of stones that call to 
mind the great stone circle at Stonehenge in England, 
is the discovery by Professor E. B. Renaud, of the 
University of Denver, as the result of an expedition on 
behalf of Science Service. 

Professor Renaud, who made a long, difficult journey 
over prairie trails to investigate the local rumor of an 
Indian fort, found that the ‘‘fort’’ was really a 
series of circles of gray and brown sandstone slabs set 
on a high cliff overlooking the Apishapa River and the 
surrounding country. The circles of stones would have 
had no usefulness as a defense. Nor are they like rings 
marked off for wigwams. The labor involved in carry- 
ing the slabs and aligning them according to a pattern 
ean hardly be justified unless the enclosure had some 
ceremonial function. 

The Colorado circles are not constructed on so grand 
a scale as the prehistoric Britons achieved at Stonehenge, 
but the Indians had a most impressive setting for their 
rites. One group of circles ranges from one pace to 


nine paces in diameter, and the group is more or less 


surrounded by a slab fence with an opening at one end. 
At another site along the Apishapa, Professor Renaud 
discovered another group of circles made of larger mono- 
liths, and here he found that each circle had an upright 
stone post in the center. ‘‘A solar cult may be sug- 
gested by the circular shape and the presence of a cen- 
tral monolith.’’ So far as is known nothing similar to 
the stone circles has been reported heretofore in the 
Southwest states. 


ITEMS 

SEDIMENT from the Mississippi River, deposited around 
the delta in the Gulf of Mexico, is thought by Dr. Wil- 
liam Bowie, of the U. 8. Coast and Geodetic Survey, to 
have been responsible for the small earthquake felt in 
New Orleans on Sunday, October 19. According to the 
theory of isostasy, developed largely by Dr. Bowie, the 
whole earth is in ‘‘isostatic’’ equilibrium. That is, the 
mountains are of lighter material than the lower regions, 
and together they all balance. As material shifts, 
whether by deposit of sediment or by erosion, the equi- 
librium is restored by movements of the parts of the 
earth, and sometimes these movements produce earth- 
quakes. 


Herps of wild elk from their haunts in the foothills of 
the Olympic Mountains have moved down to graze along 
the highway to Lake Quinault. So many of the large 
animals cross and recross the road as to frequently halt 
automobile traffic. Unlike the elk herds in Yellowstone 
National Park, the Roosevelt elk of the Olympics have 
abundant winter pasturage unhampered by heavy snows. 
They have increased until there is a possibility of an 
open season during the autumn of 1931. 


More solid carbon dioxide, commonly known as ‘‘dry 
ice’’ is now used than the liquid form of the gas, in 
which it was formerly marketed. D. H. Killefer, chem- 


ist of the Dry Ice Equipment Corp., New York City, tolg 
members of the American Chemical Society at the recent 
meeting in Cincinnati that nearly thirty thousand tongs 
of this former laboratory curiosity will be used during 
1930. This is greater than the total amount of liquid 
carbon dioxide used in 1927, the latest year for which 
figures are available. It is used for refrigeration, be. 
cause of its advantages over ice in being colder and ip 
not melting, but changing directly from the solid form 
into the gas. 


From the interior of the earth beneath Jackson 
County, Colorado, comes snow white, solid carbon di- 
oxide, which freezes at 70 degrees below zero, Fahren- 
heit. Professor F. F. Hintze, of the University of Utah, 
reported to the American Institute of Mining and Metal. 
lurgical Engineers that enough is obtainable in one day 
to fill a train. Professor Hintze explains that the carbon 
dioxide is contained in the earth as a gas under very 
high pressure, not as the cold solid. But when it comes 
to the surface, mixed with about 10 per cent. oil, it ex- 
pands so fast upon being released from confinement and 
gives up so much heat that it freezes both itself and 
the oil. In its frozen state engineers would apply this 
gas to the refrigeration and preservation of food. 


THE amount of potash in the soil of the vrchard ap- 
pears to have an important bearing on the storage life 
of the apples produced. Dr. Franklin Kidd and Dr. C. 
West, of the Low Temperature Station, Cambridge, have 
found that the storage life of apples on which they 
worked increases as the amount of available potash in 
the soil increases. Trees grown in soils deficient in 
available potash yield apples which are particularly 
susceptible to low-temperature breakdown in cold storage. 
In order to insure a long storage life it therefore seems 
important that there should be a good supply of avail- 
able potash in the soil. 


PROFESSOR JOHN W. M. BUNKER, of the Massachusetts 
Institute of Technology, and Robert S. Harris, research 
associate at the institute, reported to the American 
Public Health Association, at its recent meeting, a much 
wider range of ultra-violet rays than that commonly 
thought effective helps in the prevention or treatment of 
rickets. Their report was based on a two-year study of 
800 animals. The wave-length range generally thought 
effective is between 3022 and 3026 angstrom units. An 
angstrom unit is about one two hundred and fifty mil- 
lionth of an inch. When this range is extended to in- 
elude ultra-violet rays of shorter wave-lengths, greater 
protection against the disease is obtained. 


BLoop group tests to determine a child’s paternity 
should not be made until at least two weeks after birth, 
Dr. Carl H. Smith, of Cornell University Medical College, 
advises in a note to the American Medical Association. 
Dr. Smith has found from a study of blood groupings 
that for the first ten days or so the infant’s blood group 
is influenced by the direct transmission before birth of 
some of the mother’s blood. After that period, the 
child’s own blood group becomes fully established and a 
fair, reliable test can be made. ¥ 
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Announces 


a New 
Substage 
Lamp 


Small—compact—but powerful in illuminating qualities, this new substage 
lamp fills the condenser aperture completely with light sufficiently intense 
for working with a 2mm oil immersion objective. It illuminates an area 32 
mm in diameter at a distance of 30mm from the iris diaphragm of the con- 
denser—an illumination equal to that afforded by daylight through a single 
pane of glass 4% feet square having an unobstructed view to the sky. Thus 
you can use a 32mm or higher power objective as a searcher without chang- 
ing the position of the condenser. 

This lamp attaches to the microscope in place of the mirror fork by means 
of astem. Thus it is automatically centered and moves with the microscope, 
so that the instrument can be used in any desired position. A ground blue 
glass gives the white light, maintaining the true color values of the specimen. 
A 6 volt, 6 candle power bulb is utilized, making it economical of current. 
Write for booklet D-23 for complete description. 


BAUSCH & LOMB OPTICAL CO. 
642 ST.PAUL STREET « ROCHESTER, 


Makers of Orthogon Eyeglass Lenses for Better Vision 
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DR. LANDSTEINER’S DISCOVERY OF BLOOD 
GROUPS 


Discovery that human blood is of four different types, 
and that blood of one type does not always mix with 
blood of another type, has won the 1930 Nobel prize in 
medicine for Dr. Karl Landsteiner, of the Rockefeller 
Institute for Medical Research. 

|The enormous importance of Dr. Landsteiner’s dis- 
covery has been evident to patients who have had the 
life-saving operation of blood transfusion performed. 
For this operation the blood of the donor and that of 
the patient must mix well, or serious and even fatal re- 
sults may occur. Consequently before each transfusion, 


‘samples of the two bloods are tested or ‘‘matched’’ to 


see if they are compatible and belong in compatible 
blood groups. 

When the blood liquid of one normal, healthy person 
and the red blood cells of another are put in the same test- 
tube, instead of mixing freely the red cells often clump 
together as if they were glued, Dr. Landsteiner observed 
during the course of some investigations made in Vienna 
in 1900. Scientists call this gluing together or clump- 
ing, agglutination. When it happens in a man’s vein, 
following blood transfusion, death may result. 

Agglutination does not take place at random, but de- 
pends on certain definite properties of the blood. It 
is on the basis of these properties that blood was di- 
vided into different groups or types. Three of the types 
were discovered by Dr. Landsteiner and the fourth by 
two of his students. 

Every human being belongs to one or the other of the 
blood groups. To a certain extent blood groups are 
inherited, and this fact is often used to determine pater- 
nity. If the blood groups of each parent are known, 
one can state to which groups their child might belong. 


BACTERIOPHAGE THERAPY 


CarE in selecting races of bacteriophage, destroyer of 
disease germs, is essential for its successful use ‘in the 
treatment of disease, its discoverer, Professér F. 
d’Herelle, of the Yale University School of Medicine, 
said at the New York Academy of Medicine on Octo- 
ber 27. 

Bacteriophage therapy is still in its infancy and many 
studies are still necessary before we will learn all the 
results that we may anticipate, but what has already 
been done in many diseases justifies the belief that this 
is the specific treatment par excellence and that it will 
attain a wider and wider application. 

Bacteriophage is a parasite that is not able to develop 
except by penetrating into the interior of a living germ 
or bacterium, secreting a bacterial solvent, and then 
reproducing itself by feeding on the dissolved germ. 
Because of its destructive action on germs, it is being 
used in the treatment of certain diseases, especially 
dysentery. Very powerful, less active and very weak 


races of bacteriophage have been isolated. 


SCIENCE—SUPPLEMENT 
SCIENCE NEWS 


Science Service, Washington, D. C. 


Any attempt at treatment with any type of bacterio. 
phage of low potency is to court certain defeat. The 
sine qua non of success is the utilization of bacteriophage 
races selected with care. 

Bacteriophage normally appears in the body of the 
patient at about the time when he shows signs of re- 
covery from the illness. Treatment by bacteriophage 
is the best specific treatment because it leads to recovery 
through a mechanism identical with thet of natural 


recovery. 


PSITTACOSIS AND THE IMPORTATION OF 
PARROTS 

THE ban on the importation of parrots into the United 
States, which became effective last January during the 
psittacosis outbreak, has been lifted, according to an 
announcement of the U. S. Public Health Service. Par- 
rots may now be brought into the country through ports 
where federal quarantine officers are stationed, subject 
to certain regulations of shipping, detention and in- 
spection. 

Shipments are limited to 100 birds each. No more 
than 10 birds may be shipped in a crate of specified size. 
These must be constructed in a prescribed manner with 
special provision for ventilation and cleansing. ‘The 
parrots must be protected from the weather, especially 
cold, during the voyage and must be kept clean and be 
properly fed and watered. All parrot shipments will be 
detained for 15 days so that their health and general 
condition may be observed by the quarantine inspector. 

An individual returning from the tropics or elsewhere 
abroad may bring in as many as five privately owned 
parrots without having them held for the 15-day inspec- 
tion period. However, these birds must have been kept 
in a good sanitary environment away from contact with 
other parrots for at least 60 days preceding their entry 
to this country. 

During the 1929-30 outbreak of psittacosis 169 cases 
with 33 deaths occurred in the United States. The dis- 
ease appeared almost at the same time in Argentina, 
Algeria, Germany, Austria, England, Holland, Czecho- 
slovakia, Denmark, Switzerland, France, Spain, Portugal, 
Canada, Hawaiian Islands and the United States. In 
most of the cases, the disease was acquired from infected 
birds, though a few cases of transmission between humans 
were reported. The organism causing the disease has 
not yet been definitely established. Development of the 
disease in the birds apparently is influenced by the ad- 
verse conditions under which they were kept during im- 
portation. The disease is probably endemic among the 
birds of the tropics. 

The new regulations regarding imports of parrots are 
expected to prevent further introduction of the disease 
into this country. However, the warnings, issued during 
the outbreak, against unnecessary handling or fondling 
of the birds, particularly against the practice of feed- 
ing them directly from mouth to bill, should still be 
observed. 
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brings to your attention 
INTRODUCTION 
CHEMISTRY 


A PANDEMIC TEXT 


By JoHN ARREND TIMM 


Assistant Professor of Chemistry, Yale 
University, with a foreword by John Johnston 
Director of Research, United States Steel Corporation, 3 
Formerly Sterling Professor of Chemistry, Yale University of 


International Chemical Series 


561 pages, 514 x 8, 161 illustrations, $3.50 


This text follows the growing trend toward a new conception of the best purposes to be i 

served by beginning chemistry courses. For the student whose major interests lie outside of sci- om 

) ence, it gives a more general treatment of chemistry, sufficiently attentive to theory, yet carrying j e 

far greater cultural value than the text that concentrates on drill in equations and the properties ba 

of elements and their compounds. 

The author outlines the purpose of the book a 

as follows: 
A Laboratory manual designed to accom- 

- To develop an appreciation of the scien- aS 

tific procedure as it has been applied in pany AN INTRODUCTION TO CHEMISTRY Bes 

the derivation and testing of the funda- Ef 


mental theories of the physical sciences; LABORATORY EXERCISES ak 
2. To give a knowledge of the application IN GENERAL CHEMISTRY ge 


of these theories to the development of 


natural resources, to the problems of in- By John A. Timm, Assistant Professor of Chem- 
dustry, and to those of daily life of the istry, Yale University, and Orion E. Schupp, for- 
individual; merly Laboratory Assistant in Chemistry, Yale 
University. International Chemical Series. 
3. pa treat ™ development of the theory Emphasis is given to experiments of a quanti- ears 
rom an historical point of view in so tative nature and those involving simple prob- i 
far as is consistent with a pedagogically lems in which the student himself is called upon a 
sound presentation of the subject to devise a procedure for solution. Because of ae 
matter: the inclusion of so much of physics in the com- s 
? text a difficulty arose in finding 
aboratory experiments to illustrate this material, wi! 
4. To show the steps in bringing together which the authors overcame by including experi- O: 
in published form the results of research, ments of a quantitative character which emphasize ae 
and how to use this literature for the ac- the laws of chemical combination in the opening 2¢ 
quisition of scientific information. exercises of this manual. 3 
The text is based upon a course introduced 138 pages, 54 x 8, 15 illustrations, ig 
by Professor Timm at Yale, which during the 
four years of its use has shown gratifying re- $1 25 
sults along these lines. ‘ 
Send for copies on approval on 
McGRAW-HILL BOOK COMPANY, Inc. i, 
Penn Terminal Building ee 
New York zg 
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PHOTOMICROGRAPHS BY ULTRA-VIOLET 
LIGHT 

2%, A NEW method of taking photographs through the 
microscope, that will show about a fifth again as much 
as ones taken with ordinary methods, was announced 
recently by Dr. A. P. H. Trivelli, of the Eastman Kodak 
Company, and Leon V. Foster, of the Bausch and Lomb 
Optical Company, according to a report made to the 
Optical Society of America, in session at the University 
‘of Virginia. 

The new method involves taking the photomicrographs 
with ultra-violet light, which in itself is not new, but 
which has formerly required the use of special lenses of 

5 quartz or fluorite and special slides for the preparation 
of the material to be examined. For the short ultra- 
- violet rays formerly used, glass is opaque, and so ordi- 
nary glass lenses and slides could not be employed. 
Though Dr. Trivelli and his associate use ultra-violet 
light, they use waves just a little shorter than visible 
violet light, that is, waves about 1/70,000th of an inch 
in length. Expressed in units for wave-length, this is 
3,650 Angstroms, an angstrom being a ten millionth of a 
millimeter, or about a 250 millionth of an inch. Visible 
light includes the range of wave-length from about 4,000 
3 {angstroms for the shortest violet rays to around 7,000 for 
Re the longest red. Ultra-violet light down to even less 
Be than 3,650 is transmitted by ordinary glass lenses and 
|| Slides, though very much shorter waves are absorbed. 
: The source of the light is a mercury are lamp, giving 
the purple light often used in photographic studios. As 
the ultra-violet light is not visible, and it is necessary to 
focus the microscope, they make use of a band of green 
light in the illumination for this purpose. Two filters 
are used. One transmits only this green color, and is 
put between the light and the microscope when it is 
; being focussed. Then another filter, that transmits only 
> the ultra-violet component of the light, is substituted and 
the photograph made. The lenses are constructed so 
that both the ultra-violet and the green light rays are 
focussed at the same place. 

Dr. Trivelli showed examples of photographs made 
with the new equipment. One was of hollyhock pollen 
magnified 300 diameters. With the picture made by 
ordinary light a gray ring appeared around the grains, 
= but in the ultra-violet pictures this appeared distinctly 
bs as a number of sharp spines. 

. Ultra-violet photography with the microscope has been 
oo used to reveal germs invisible with ordinary means, and 
with it so much simplified by the method of Dr. Trivelli 
* and Mr. Foster, it is likely that more research workers 
will be able to use it. The reason that it shows greater 
a detail is found in the short wave-length of the ultra- 
: violet light. The microscope will not show details 
y smaller than the length of a single light wave, so by 
a using shorter waves smaller things are revealed. With 
% X-rays far shorter yet, very much more minute objects 
might be seen, even the molecules of matter themselves. 
Unfortunately, no one has yet invented a method of 
focussing X-rays and they can not be used in this way. 


te 


SCIENCE—SUPPLEMENT 


STEREOSCOPIC PROJECTION FOR MOTION 
PICTURES 

No successful means of projecting stereoscopic movies, 
without requiring some sort of mask or goggles before 
the observer’s eyes, has yet been invented, but members 
of the Optical Society of America, at the University of 
Virginia, saw for the first time a method of doing it with 
still pictures. Dr. Herbert E. Ives, of the Bell Tele. 
phone Laboratories, under whose direction their work in 
television has been carried out, demonstrated the method, 
which is his invention. 

Even with still picture projection the apparatus used 
is very crude and projected small pictures are visible to 
only a few at a time. However, the methods used are 
capable of refinement. But Dr. Ives held out no hope 
of true stereoscopic movies by such means in the near 
future. 

‘These methods are theoretically applicable to the 
projection of motion pictures in relief,’’ he said. ‘‘The 
complexity and cost of apparatus for satisfactory motion 
picture projection would, however, be very great.’’ 

Dr. Ives’s method traces its ancestry to an invention 
of his father, Frederic E. Ives, inventor of the half-tone 
process used to reproduce photographs in newspapers 
and magazines. This was called the parallax stereogram. 
As with ordinary stereo pictures, intended to be viewed 
in the double-lens stereoscope, two pictures were made 
from two viewpoints, separated approximately the dis- 
tance between the two eyes. These were both printed 
on a glass transparency consisting of fine vertical strips, 
so that every alternate strip presented the view seen 
from one point and the intermediate ones the other. A 
grating consisting of opaque and clear strips the same 
width was carefully adjusted and fixed just in front of 
the picture. Then, when looked at from the correct 
position, this grating covered one set of strips for the 
right eye and the other for the left, so the picture stood 
out in full relief. 

Dr. Ives a few years ago elaborated this and made 
what he called the parallax panoramogram, a device 
which was invented independently by Dr. C. W. Kanolt, 
formerly of the Bureau of Standards. This was taken 
with a special form of moving camera. The result was 
a picture made up of strips, but each strip consisted of 
a minute panorama of that part of the subject, from a 
number of viewpoints. This was viewed through a 
grating, in which the clear strips were much narrower 
than the opaque ones, so that when viewing the picture 
from any direction the eyes saw the parts photographed 
from a similar direction. When looked at with two eyes, 
each saw the proper part and stereoscopic relief was ob- 
tained. The advantage of this was that the picture did 
not need to be viewed from a certain angle. 

Dr. Ives has now developed this further. In one 
method he replaces the grating with a film on which are 
embossed narrow vertical ribs, like those used for ama- 
teur color motion picture film. The ribs act as cylin- 
drical lenses, directing the light the same way as the 
clear strips in the grating, but are not as wasteful of 
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Equip Your Library and Branch Offices with this 
New and Up-to-Date 1930 Edition 


1 The BOOK universally used in the Chemical Engineering 
¢ Industries. 


¢ Over 16,000 copies of the first (1919) edition now in use. 


3 The second edition contains twice the information in half 
¢ the bulk. 


Over 5,000 new items added to the current edition, many of 
¢ which have never before been published. 


Data on fire hazards and methods of packing and shipping 

¢ Chemicals and Raw Materials completely revised and ex- 
panded. This work has been done by Mr. C. P. Beistle, Chief 
Chemist of the Bureau of Explosives. 


6 The appendix has been expanded to over 63 pages, as com- 
¢ pared with 23 in the first edition. 


The 
Condensed Chemical 


Dictionary 


Compiled and Edited by the Editoricl Staff of the Chemical Engineering Catalog 
First Revision and Enlargement Since 1919 


The Dictionary places at your disposal, in a simplified and readily accessible form, 
a library of essential technical and commercial data on organic and inorganic chemicals, 
the medicinals, metals and alloys, minerals, fertilizers, explosives, pigments, oils and raw 
materials in general use. 

Arranged in straight alphabetical classification, it gives the following facts about 
12,000 chemicals (including cross references) : 


Names of Chemicals and Sub- Specific Gravities Method of Manufacture 
stances Melting-points Method of Purification 

Uses Boiling-points Shipping Containers and their 

Chemical Formulas Solubility Sizes. 

Colors Materials from which they are Fire Hazards 

Properties made Railroad Shipping Regula- 

Constants Grades tions 


551 Pages—with Thumb Index 


Boards, Library Buckram td ‘ $10.00 


The Chemical Catalog Company, Inc. 
419 FOURTH AVENUE NEW YORK, U. S. A. 
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light. Another improvement is obtained with this film 
to produce a stereoscopic picture that does not need to 
be viewed with the light behind, but can be handled like 
an ordinary photograph. 

For projection, Dr. Ives has worked out two methods, 
both of which he demonstrated. In one, the screen is 
made up of a series of vertical glass rods, each designed 
so that the light is reflected back in the same way that 
it came. <A battery of many lanterns all project on this 
screen, each projecting a view of the original subject 
made from a particular angle. Each picture can be seen 
from only one direction, so each eye sees its proper pic- 
ture, but for satisfactory results an enormous number 
of separate projectors would be needed. 

The other method is to use a screen of rods, so shaped 
that when viewed, one sees only light from a very nar- 
row strip on the back. By means of a very accurate 
lens, a parallax panoramogram, as used for the smaller 
pictures, is projected on the back of this screen, and the 
strips of the pictures registered with those of the screen 
with great precision. Then, when viewed from the front, 
the audience sees a stereoscopic picture. Neither method 
is practicable for motion pictures under present condi- 


tions, because of the large number of separate films and 


projectors that would be required for the first and the 
extraordinarily great accuracy needed in the projection 
of the second. 


ITEMS 

EXCELLENTLY preserved fossils of sea-going whales 
which visited the Michigan peninsula during the ice age 
have been discovered in two localities, according to an 
announcement made by Professor Russell C. Hussey, of 
the department of geology of the University of Michigan. 
Some twenty to thirty thousand years ago the whales 
swam inland by way of the St. Lawrence or the Hudson 
waterway, through the prehistoric glacial lakes and into 
shallow rivers at the edge of the retreating ice sheet 
which then covered northern North America. The whales 
caught in the rivers could not turn around and find their 
way out, and Professor Hussey believes they must have 
died of starvation. Their bones were cast upon the 
beaches of those times and are found to-day in gravels. 
As found at both localities, one ten miles south of 
Ann Arbor and the other in Oscoda County in the north- 
ern part of Michigan, the bones are bleached white with 
backbone and ribs perfectly preserved. The University 
of Michigan hopes to acquire one skeleton for exhibition 
purposes. 


In the higher reaches of the Rocky Mountains in the 
northern portion of Montana lives a species of mosquito 
that hibernates dur.ng the winter as adults, under logs 
and in sheltered spots, and may be seen flying on the 
first warm day of spring. These mosquitoes are large, 
with spotted wings, and often are referred to as snow 
mosquitoes. According to Drs. N. Kadletz and L. Kus- 
mina, of Russia, these mosquitoes store up fat in the 
summer, 2s do bears, and subsist on it while dozing 
through the winter. 


A CLUE to life during the Triassic Period has been 
yielded by fifteen tons of earth from the banks of the 
Little Colorado River, east of the Grand Canyon in 
Arizona. Barnum Brown, of the American Museum of 
Natural History, and L. I. Price, of Oklahoma Univer. 
sity, sifted this material through fly screens to recover 
the remains of the probable reptile ancestor of the 
dinosaurs and the phytosaurs. The siftings from the 
fossil earth were hauled ten miles to a spring before 
the fragments could be washed and looked over. This 
process required three weeks of patient work and re- 
warded the investigators with only enough fragments to 
cover the bottom of a cigar box a half inch deep. But 
these fragments were enough to enable the scientists to 
restore the rare little beast that lived before the dinosaur 
and is believed to be ancestor to it and to another ancient 
reptile, the alligator-like phytosaur. The small ancestral 
reptile is about three feet in length. 


A sTupDy just reported by the Milbank Fund has shown 
that the young industrial worker is more apt to get sick 
than the older employees. On the whole, workers in in- 
dustry are healthier than the general population. The 
statistical analysis of the study was made for the fund 
by Dean K. Brundage, of the U. 8S. Public Health Ser- 
vice. The fact that the older employees are healthier 
than the younger ones and likewise healthier than men 
and women of the same age groups outside of industry 
ean probably be explained on the grounds that the 
healthier individuals tend to remain in industry to a 
greater extent. Industrial workers appear, in the main, 
to be the flower of the general population in physique 
and constitution. Women workers tend to be absent 
because of illness “rom 50 to 100 per cent. more often 
than men, especially for short periods. Married women 
were absent much more than single women. 


MILWAUKEE, Wisconsin; Syracuse, New York; East 
Orange, New Jersey; White Plains, New York, and 
Sidney, Ohio, were the winners in the first Inter-Chamber 
Health Conservation Contest sponsored by the U. 8. 
Chamber of Commerce, it was announced at the recent 
meeting of the American Public Health Association. 
The health departments of the five cities were awarded 
certificates. The object of the contest: ‘‘To assist in 
reducing economic losses in the United States due to un- 
necessary illness and death. It is hoped to do this 
through the organization of health committees of local 
chambers of commerce or similar associations which as- 
sume leadership in cooperating with the official and 
voluntary health agencies of the community.’’ The con- 
test for 1929 was so successful that a similar one has 
been started for 1930, and 183 cities have already en- 
rolled. The only requirement for enrolment is that the 
local chamber must be affiliated with the Chamber of 
Commerce of the United States. As in the previous 
contest, the services of technical experts of the American 
Public Health Association will be available, without 
charge, to assist health departments of contesting cities 
in mapping out a program or in any other way. 
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Available for Research— 


Pure Proteins and 
Vitamine Products 
MILK PROTEINS 


The preparation of materials, of highest purity, for research studies, is so costly 
and involves such a loss of intellectual skili, this service is best rendered by American 
industrial laboratories, who specialize in such work. 

Through years of experience in the laboratories of Osborne & Mendel (Conn. Expt. 
Station), we now produce the two chief proteins of milk, in state of very high purity. 

Casein and Lactalbumin are prepared from fresh milk, which is the only way to 


obtain either one of these proteins, as pure substances. 


**Casein-Harris’’ shows the following average analysis: 
(Calcium, trace.) Nitrogen .................... 13.66 Nitrogen; water, fat, ash-free.................. 15.44 
(cf.—Osborne & Harris, Jr. Am. Chem. Soc., 25-IV, 346) 


‘*Lactalbumin-Harris’’ shows highest nitrogen content, very low ash and the aver- 
age analysis of the purest specimens of this protein. 
Both of these proteins are free from all vitamines. 


YEAST AND ITS VITAMINES 


We claim to prepare the purest specimens of washed and dried yeast cells, available 
anywhere, for researches of precision. 

Brewers’ Yeast-Harris (pasteurized powder), is prepared from a pure culture of 
fermentative yeast. The yeast cells are thoroughly washed with pure water to remove 
extraneous, soluble matter from its culture medium. The cells are quickly dried at tem- 
perature, just high enough to pasteurize the cells and to stop fermentation properties. 

It is offered for chemical, nutrition and clinical purposes, where a pure yeast, with a 
known content of vitamine-B (F. & G) is desired. 


CONCENTRATES OF VITAMINE-B (F & G) 


Concentrated preparations from this yeast, containing Vitamine-B complex (F. & 
G), are also available for investigations. They contain more vitamine in proportion 
to total nitrogen content, than the whole yeast, and often serve such purposes in feeding 


experiments. 
We also offer vitamines F. & G—‘‘adsorbed’”’ on Fuller’s earth—free from many 


extraneous substances of the whole yeast, as a ‘‘starting material’’ for further researches 


on vitamine-B complex. 
**Autoclaved Yeast’’ is also offered, containing the anti-pellagric G vitamine (heat- 


stable) and free from anti-neuritic Vitamine-F, which is heat-labile. This product is 
standardized by the white rat method and growth charts are available with it. 


THE HARRIS LABORATORIES 


Tuckahoe ‘3 NEW YORK 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


COAL MINE EXPLOSIONS 

CoaL mine explosions like the one which claimed 
seventy-nine lives at Millfield, Ohio, are preventable dis- 
asters, because they probably need never occur if every 
mine were to make use of the precautionary measures, 
especially rock dusting, already worked out by mining 
engineers, is the belief of Mr. George S. Rice, chairman 
of the Mine Safety Board, of the U. 8. Bureau of Mines. 

Coal when in the form of dust suspended in air is ex- 
plosive; and in coal mines, as in blasting powder plants, 
every precaution is necessary in order to prevent ex- 
plosions and fire. At this time of the year when the 
mines are working to capacity, and coal dust becomes dry 
from the entering cool dry air, operators should be par- 
ticularly vigilant and cautious. 

Government recommendations and state regulations 
have placed in the hands of mine operators information 
regarding the most effective methods of guarding against 
disasters. All open lights or other sources of ignition, 
whether from lamps, open sparking machinery or flaming 
explosives should be avoided. 

Another approach to the problem, besides the elimina- 
tion of sources. of ignition, is the thorough ventilation 
of the mine and the treating of the explosive coal dust 
by what is known to mining engineers as ‘‘ rock dusting.’’ 

Rock dusting is a recently adopted method of making 
the coal dust non-expiosive. Finely pulverized inert ma- 
terial is spread in the mine and mixed with the coal dust 
so as to dilute it. If more than 65 per cent. of the mine 
dust is incombustible, the mixture can not explode in a 
dust cloud. Every portion of the mine must be thor- 
oughly and constantly rock dusted for complete safety. 
Just as one match in a powder magazine brings disaster, 
so one explosive area in a mine may cause the loss of 
miners and mine, 

The safety division of the U. S. Bureau of Mines has 
found that notwithstanding the fact that mining engi- 
neers generally recognize the fact that wide-spread ex- 
plosions can be almost absolutely prevented in coal 
mines by this method, rock dusting is not yet used in the 
majority of our coal mines. Despite the fact that thor- 
ough rock dusting would cost less than one cent per ton 
of coal, only a small percentage of the mines in this 
country are thoroughly rock dusted. In Ohio, of the 
approximately 600 mines operating, according to latest 
reports only about 5 are rock dusted. A larger number 
are partially rock dusted and this lessens the hazard to 
a degree. The Millfield mine was not even partially 
rock dusted. 

It is estimated that the cost of equipping mines with 
the most modern and best safety measures, and of main- 
taining them in working condition would add less than 
10 cents per ton to the cost of coal. Yet a major ex- 
plosion may cost as much as a million dollars. 


WASTE NATURAL GAS 
THE billions of cubic feet of natural gas wasted to 
the atmosphere in the production of oil can be pumped 


back into the wells from which it came in order to force 
to the surface oil that would otherwise be lost. 

Not only will gas returned to the wells increase pro- 
duction, but if little gas is allowed to escape from a 
producing wel) more oil will be obtained. This fact was 
brought out in a paper on improvements in production 
practice presented by W. W. Scott, of the Humble Oil 
and Refining Co. of Houston, Texas, before the annual 
meeting of the American Petroleum Institute. 

‘In any oil pool that depends upon gas movement for 
production, and one in which it is possible for a single 
operator or a group of operators to develop the pool as 
a unit,’?’ Mr. Scott said, ‘‘the cost of conserving gas 
and returning it to the reservoir will be amply zepaid by 
reductiou of lifting cost and increased production from 
the pool.’’ 

As an example of the important réle played by natural 
gas in the production of oil, Mr. Scott mentioned the 
Sugarland field located in the Texas Gulf Coast area 
about 25 miles southwest of Houston, which, he said, 
holds a unique position among present-day fields. 

**In this field,’’ he continued, ‘‘it has been possible 
to produce oil in such a way as to allow the average 
pressure on the reservoir to fall off as slowly as possible 
with a given amount of production. ... All the gas 
produced with the oil is collected and about 85 per cent. 
or more has been compressed and returned to the reser- 
voir. The injection pressure is approximately 1,400 
pounds.’’ Greater ultimate production and lower pump- 
ing cost were said to be the advantages of this procedure. 


THE EARTHQUAKE OF OCTOBER 19 


AFTER nearly three weeks of work, collecting reports 
from people who felt it, Captain N. H. Heck, of the 
U. 8. Coast and Geodetic Survey, has located the posi- 
tion of the earthquake near New Orleans on Sunday, 
October 19. Captain Heck, who is chief of the survey’s 
division of terrestrial magnetism and seismology, said 
that the determination of the center of this quake was 
delayed because of the lack of reports at the time from 
seismograph stations. The center was about 65 miles 
to the west of New Orleans, not in the gulf, as was 
supposed at first. 

This quake was located by the old method of 
isoseismals, that is, lines of equal force of the earth- 
quake. By collecting information from a large number 
of people who felt the shaking, it is possible to form a 
good idea of its intensity at various locations. These 
can be piotted on a map, like the isobars, or lines of 
equal air pressure, on a weather map. The intensity of 
the quake weakens as one gets away from the center, so 
the isoseismals are roughly circular. Their center then 
marks the center of the quake. 

To collect and plot these data take considerable time, 
but if the quake is recorded by a few seismograph in- 
struments at scattered points, the location of the center 
can be made with much greater speed. The Louisiana 
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; Reed and Young’s y, Lewis’s 
Laboratory Studies in Zoology Fundamentals of Organic Chemistry 
By H. D. Reed, Professor of Zoology, Cornell Uni- By Ha +a (% 
try F. Lewis, Professor of Organic Chem- 
versity, and B. P. Young, Assistant Professor of re Institute of Paper Chemistry; formerly Pro- 
Zoology, Cornell University. McGraw-Hill Pubii- fessor of Chemistry, Ohio Wesleyan University. 
Sciences. 121 pages, | Taternational Chemical Series. 390 pages, x 8, 
6x-9, 4 illustrations. $1.00 98 illustrations. $2.75 
A set of outline plates to accompany manual. $ .60 This volume is aimed to meet the need for a text- 
The manual deals with the introductory study of book on organic chemistry based upon the atomic 
the frog as a means of inculeating the principles linkage theory. Emphasis is placed upon problems 
of bodily organization, the services rendered by and illustrations that bring out the relation be- 
bodily components, the nature of protoplasm, and tween structures of organic compounds and their 
the nature and importance of the cell as a vital properties, and upon recent trends in the applica- 
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totality and superior entity. war days. 
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of Home Economics, Syracuse University; form- By John Arrend Timm, Assistant Professor of 
erly Direetor of Euthenics and Professor of Chem- Chemistry, Yale University, with a foreword by 
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j A concise and readable presentation of present- a course in chemistry designed especially for those 
5 day chemical theory and its application particu- students whose major interests lie elsewhere, yet 
, larly to the study of foods. The fundamentals of who need the cultural value of the methodology 
& chemistry are developed from the electronic point P and philosophy of chemistry. 
of view. 
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: Tables for the Determination / Laboratory Exercises in 
of Minerals—New Second Edition General Chemistry 
By Means of Their Physical Properties 
Occurrences and By John A. Timm, 
; By Edward Henry Kraus, Professor of Crystal- istry, Yale University, an —: < 
; lography and Mineralogy and Director of the formerly Laboratory Assistant in Chemistry, ia 
Mineralogical Laboratory, University of Michigan, University. International Chemical Series. 
and Walter Pred Hunt, Professor of Petrology, pages, 51, x 8, 15 illustrations. $1.25 
rere Michigan. Second edition. - rs This laboratory manual is designed to accompany 
Timm’s An Introduction to Chemistry. Emphasis 
This book presents in compact form latest infor- is given to experiments of a quantitative nature 
mation and data for making the accurate distinc- and those involving simple problems in which the 
tions between mineral properties, occurrences and student himself is called upon to devise a proced- 
associates, necessary to the successful determina- ore fer soleiion. 
tion of minerals, 
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quake, however, was not a very violent one, and so was 
not detected on many instruments. 

For large quakes, the survey, working in cooperation 
with the Jesuit Seismological Association and Science 
Service, is able to locate their centers within a few 
hours, often before any news filters through from the 
shaken region. Scientists at a number of seismograph 
stations as soon as they get a record of a quake, tele- 
graph it to Washington in a special code. From one 
station’s record it is possible to locate the quake on a 
cirele a certain distance from it. With several stations, 
a number of such circles can be drawn and their inter- 
section marks the center of the earthquake. With a 
large number of stations, individual errors can be de- 
tected, and the center located with great accuracy. 

A few years ago, vsing this method, the survey lo- 
cated the centér of a quake in a remote province of 
China, about twelve hours after it happened, but not for 
several months later did a survivor of the earthquake, 
which cost thousands of lives, reach civilization with the 


news. 


CAUSE OF THE COMMON COLD 


NINETEEN college girls are the latest heroines in the 
attack of medical science on the common cold. Through 
their temporary suffering from the colds with which 
they were experimentally infected by Drs. Perrin H. Long 
and James A. Doull, of the Johns Hopkins University 
Medical School, these volunteers aided in the discovery 
of the important fact that the infecting agent of the 
common cold is a filterable virus, so minute that it passes 
through “ie finest of filters and so difficult to grow that 
it can not be cultured by ordinary methods. These are 
important steps toward the conquest of this disease that 
is particularly prevalent in the fall and winter, but much 
more research will be necessary before a prophylactic’ can 
be offered the suffering public. 

The college-girl subjects of the experiments are known 
in the reports only by their initials, as is customary in 
medical reports. ' One of them volunteered to be the 
subject of experiment twice, the others were the subjects 
of only one experiment each. The results extend and 
confirm the views of earlier investigators who showed 
that the common cold is an infectious disease transmitted 
from one person to another by something present in the 
nasal secretions of people ill with colds. But the search 
for the organism has been narrowed down to one that is 
in the same elass so far as size is concerned, as the causa- 
tive agents of smallpox, hoof-and-moutl: disease and even 
of more dreaded diseases. . 

They proved that the filterable virus of cold is present 
in liquid that had passed through the finest of filters, the 
Berkefeld W porcelain filter and the Seitz filter of 
asbestos. These strain out organisms that are passed by 
filters that heretofore have been considered extremely 
fine, and the filtrate is actually sterile from the stan*- 
point of ordinary bacteriological technique. Yet this 
filtrate passed on the colds to the coliege-girl st:>jects. 

As it has been irapossible to cultivate the cold virus 
in the way that ordinary germs are grown, the next step 


planned in the attack on the cold is to attempt artificiag] 
culture growth of the virus. By introducing the sub- 
microscopic cold germs to the presence of living cells 
kept alive in test-tubes, it is hoped that the cold virus 
may be grown artificially. That may give an oppor. 
tunity to try to develop a protective vaccine. 

Because colds are prevalent in the fall and winter and 
infrequent in the summer, the experimental work is done 
in the summer to minimize the chance of human test 
subjects picking up colds accidentally. The researches 
just reported in the Proceedings of the Society for Ex- 
perimental Biology and Medicine were made last summer 
and now continuing research is being planned for next 
summer. 

The John J. Abel Fund for Research on the Common 
Cold, supported by the Chemical Foundation, conducted 
the researches. Dr. Long will continue the work next 
year while Dr. Doull this fall joined the faculty of the 
Western Reserve University. 


GUAYULE RUBBER 

THE guayule plant, source of America’s new home: 
grown rubber, will not stand too much coddling. Certain 
luxuries of cultivation, principally ample irrigation, 
cause it to lie down on the job. 

Dr. David Spence, technical director in charge of 
guayule culture near Salinas, Calif., described to the Amer- 
ican Chemical Society, at Los Angeles, Calif., his recent 
experiences in making desert bushes grow rubber. The 
first really substantial California crop, due this winter, 
promises to give the rubber industry something to think 
about. 

Guayule, an unimposing, scrubby bush of the sunflower 
family, seems to have been cast out by nature to fight 
for a living with cacti, creosote bushes and the like in 
the arid desert wilds of Mexico. Peons earn a scant liv- 
ing by uprooting the plant, transporting it by donkey to 
the coast and selling it to rubber producers. 

American rubber interests have long been fearful of 
an emergency involving embargo on tropical rubber. 
Under the leadership of Dr. Spence, they have chosen 
California as the most likely state in which to develop 
the domestic product. 

If the guayule plant is forced to endure a drouth of 
several months, it will produce a multitude of fine drop- 
lets of rubber all through its larger stems and roots, 
particularly near the cambium or new-wood layers. As 
high as 18 per cent. of the total weight of the bush is 
actual rubber in the new high-bred strains of the plant 
being propagated at Salinas. If, however, the plant 
be given a continuous supply of moisture in the manner 
comme: to ordinary agricultural crops, it just forgets 
to grow rubber. Life is apparently too soft. The plant 
simply vegetates and makes an immense amount of 
worthless brush. The central valleys of California af- 
ford a climate svited to this situation. No rains of any 
significauce occur between May and October, and com- 
paratively little in April and November. 

California guayvle rubber was subjected to recent tests 
in auto tire f.rmulas in a local plant. Results indicate 
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Woop 


An account of the Physics of Vibrations, with refer- 
ence to recent theoretical and technical developments 


HIS book, by a well-known British scientist, 

offers for the course in Sound as given for 
upperclassmen in our American colleges and uni- 
versities a clear, complete summary of present-day 
knowledge on the subject. It takes full account of 
the changes which have taken place during the last 
twenty years, both as regards methods of experimen- 
tation and interpretation of phenomena. Modern ap- 
paratus and technique are fully described. The im- 
portant analogy between electrical and mechanical 
vibrating systems is carefully pointed out. 
The table of contents reproduced herewith shows the 
logical development and ample scope of the text. 
The theoretical portions are presented as simply as 


Section JI; THEORY OF VIBRATIONS 
Vibrations of a _ particle—Wave motion— 
Electrical vibrations. 


Section II. VisRATING SYSTEMS AND SOURCES 


or SounpD 
Transverse vibrations of strings—of elastic 
bars—Longitudinal vibrations of rods— 


Torsional vibrations of bars—Vibrations of 
membranes, diaphragms, plates, and bells— 
Air cavities—Maintenance of vibrations by 
heat — Vortex sounds — Sirens — Explosion 
sounds — Rotating propellers — Directional 
sources—Methods of observing the motion of 
vibrating bodies. 


Section III. TRANSMISSION OF SOUND 
Velocity of sound waves of small amplitude— 
of high frequency—of finite amplitude— 
Change of medium—Interference—Diffrac- 


TABLE OF CONTENTS 


possible and the author has taken especial pains to 
stress the important practical applications of modern 
sound-theory. The readable style and ample illus- 
trations of the book contribute to its interest. The 
illustrations include numerous diagrams and half- 
tone reproductions of photographs, many of the 
latter obtained by the highly skilled methods of 
modern scientific photography and illustrating such 
subjects as ‘‘Dust-Tube Phenomena,’’ ‘‘ High- 
Speed Bullet in Flight,’’ interference patterns, etc. 
Published this fall, this important text warrants a 
wide use with advanced courses in Sound. ‘‘It is 
the best book for the purpose which I have seen,’’ 
says one professor of Physics. 


tion—Attenuation—Variation of pitch with 
motion—Experimental study of wave trans- 
mission, 


Section IV. RECEPTION, TRANSFORMATION, AND 
MEASUREMENT OF SOUND ENERGY 

The ear—Sensitive flames and jets—Factors 
governing the efficiency of sound receivers— 
Conversion of sound energy into electrical 
energy—Directional Reception of Sound— 
Sound Measurement. Analysis and Record- 


ing. 


Section V. TECHNICAL APPLICATIONS 
Measurement of distance by sound—Acoustics 
of buildings—- Reproduction of sound — 
Alternating power transmission—Other tech- 
nical applications. 


Appendices. 
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that it is nearly equal to Hevea or tropical rubber in 
tensile strength, elasticity, ete. Chemically it seems to 
be identical with the ordinary caoutchouc of commerce. 
The Salinas experiments promise acreage yields close to 
those of the tropics. Closer plantings may run the yields 
even higher than those of Hevea. 


THE STUDY OF LEPROSY 

THE same group that is studying the tuberculosis ba- 
cillus has been asked by the Leonard Wood Memorial to 
undertake the study of leprosy. The research will be 
directed by the Medical Research Committee of the Na- 
tional Tubetculosis Association, of which Dr. William 
Charles White, of the U. S. National Institute of Health, 
is the chairman. 

As in the recent attack on tuberculosis, hundreds of 
thousands of. leprosy bacilli will be grown in the labora- 
tories of the H. K. Mulford Co. These will be taken to 
the Sterling Chemical Laboratory of Yale University 
where they will be analyzed under the direction of Pro- 
fessor Treat _ Johnson. At the same time the clinical 
studies with 1eprosy patients will be carried on at the 
government ihstitutions for the care of lepers and in 
those of the Leonard Wood Memorial. The germs caus- 
ing the two . seases are members of the same family. 
They even grow in the same cells of the human body, the 
monocytes. The germs of tuberculosis, however, invade 
mainly certain'parts of the body, such as the lungs, while 
the leprosy badilli occur chiefly in the skin. 

Some 15 or 20 strains of lepra bacilii have been culti- 
vated from hurnan cases, but until recently it has never 
been possible to produce leprosy in any animal by trans- 
ferring any of these germs to the animal’s body. This 
has now been «complished by Professor K. Shiga, of the 
Imperial Medical Faculty at Seoul, Korea. He claims to 
be able to produce leprosy in rats by injecting the lepra 
bacilli into rats whose powers of resistance were weak- 
ened by having lived on a diet lacking in vitamins. 


ITEMS 

A FIVE-YEAR search for definite evidence of the first 
American immigrants, who are thought by anthropolo- 
gists to have come to this continent in prehistoric times 
from Asia, was recently described in a report to the 
American Philospphical Society by Dr. Ale’ Hrdlitka, 
curator of the division of physical anthropology of the 
U. S. National Museum. Under Dr. Hrdlitka’s direc- 
tion, the museum) has been carrying on intensive anthro- 
pological and archeological work in Alaska since 1926. 
The remaining full-blood Alaskan people, both Eskimo 
and the rapidly vanishing Indian, have been studied, and 
old sites have been examined for traces of their pre- 
historic predecessors. In these latter investigations 
there was discovered a wholly unexpected rich and highly 
artistic Eskimo culture, represented mainly in imple- 
ments of walrus ivory which have since become fossilized. 
This culture antedates the well-known recent Eskimo 


culture. 
| 
LUBRICATED mountains,’’ which have moved conside- 
rable distances and formed a landslide topograpliy of 
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unsurpassed grandeur and magnitude, have been found 
in the John Day River area of interior Oregon, by Dr, 
Edwin T. Hodge, of the University of Oregon. In the 
vicinity of Maupin butte, overlooking the John Day 
chasm, ‘‘great masses measured in square miles’’ have 
moved toward the river, producing landslide pockets and 
lakes. The topography is due to the fact that the (Co. 
lumbia River lavas, hundreds of feet thick in places, 
poured over the John Day River clays, a formation which 
is easily unconsolidated and softened by ground water, 
The clays form a lubricant on steep slopes over which 
the heavy, greatly jointed Columbia basalt slides. Fre- 
quently, huge masses of the overlying lava have broken 
loose and slipped down the valley walls. Although the 
‘“greaseci’’ basalt found in the John Day basin of cen- 
tral Oregon moved from its original position before the 
coming of white man, Dr. Hodge sees no reason why 
similar slides should not occur in the present age, pro- 
viding the underlying clays receive sufficient ground 
water. 


Stupi~s showing that the virus thought to cause in- 
fantile paralysis is remarkably stable and resists treat- 
ment that would destroy a number of dangerous disease 
germs, have been reported by Miss B. F. Howitt, work- 
ing under Dr. Karl F. Meyer, of the Moorer Foundation 
for Medical Reevaren of the University of California. 
The virus is able to resist treatment with chemicals which 
kill streptococci, staphylococci and colon. bacilli. After 
being precipitated, whirle¢ .:ound in centrifuges at high 
speed, washed, filtered, mixed with acetic acid, heated 
to 136 degrees Fahrenheit, placed on ice and otherwise 
subjected to chemical purification, the fluid thought to 
contain the virus and also the material taken out of i in 
the process were capable of causing infection in some 
instances. By repeated centrifuging and precipitation 
with lead acetate, the fluid can be rendered as clear as 
distilled water, and yet it is still capable of destroying 
the function of certain parts of the nervous system or of 


dealing death. 


SWEDISH chemists are at present engaged in research 
for the recovery of by-products from the manufacture 
of wood pulp. According to a recent announcement, two 
Swedish chemists attached to the Swedish College of 
Pharmacology have obtained a patent on a method for 
the extraction of phytosterin from sulphate soap (pine 
oil). It is claimed that this substance will prove a sub- 
stitute for lanoline and rape oil as the base of salves 
and marine oil. It is further stated that at least 18,000 
tons of pine oil can now be recovered from the manu- 
facture of sulphate pulp in Sweden, whereas the actual 
production is only about 5,000 tons. If sulphate soap 
corresponding to a quantity of 18,006 tons of pine oil 
is treated for production. of phytosterin it woud yield 
about 450 tons of this product, which, if used for mari-ie 
oi}, would yield no less than 90,000 tons of oil. Althurgh 
the practical utility of the method has not yet been tested 
on a large seale the inventors think that it will prove 
a valuable means to reduce the cost of the pulp-making 
and thus make the operations far more profitable. — 
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cAnnouncing 


This 
Scientific 


Age 


Essays in Modern 
Thought and Achievement 


By 
D. C. Jackson, Jr. 


Professor and Head of epartment of 7 ectrical Eng xeering, 
Universtiy: Xansas, and 


W. P. Jones 
Associate Professor of English, Speed Scientifi' School, University 
of Louisville 
ONG ago pre-historic man had a science of his own—a science 
which was confined chiefly to stone-cutting and fire-making. 
To-day the modern individual also has a science of his own—a 
science which is not confined—but one that deals in ‘‘atoms, stars 
and skyscrapers’’—a science which ‘‘talks’’ across continents and 
builds tunnels under rivers. 

‘*This Scientific Age,’’ by D. C. Jackson, Jr., and W. P. Jones, 
presents the non-technical aspects of this age of science, and its 
developments, in a well chosen selection of readings—historical, 
biographical and philosophical. At the beginning of each essay is 
a brief biographical sketch which introduces its author as ‘‘real 
people’’ and adds to the interest of the book as well. Written in 
a pleasing and stimulating fashion the essays touch on practically 
every phase of modern science. 

The book is as interesting as a novel and reads like a ‘‘ fairy 
tale.’’ It is devoted to a modern treatment of science and gives 
glimpses of both the past and the future of this vital and domi- 
nating subject. Great men and great problems are linked in the 
eternal quest and conquest of science. 

A glance at the list of authors will show that the essays are 
written by men of recognized scientific and literary ability. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THE NOBEL PRIZE IN PHYSICS 

THE disecvery that light of a single color, or wave- 
length, shining on certain transparent substances, is 
partly changed to other colors is regarded as the great- 
est accomplishment so far of Sir Chandrasekhar Venkata- 
ram Raman, of the University of Caleutta, who has been 
awarded the Nobel Prize in physics. Named after its 
discoverer, this phenomenon is now known as the Raman 
effect, and it was first announced in the spring of 1928. 
Research laboratories in all parts of the world are now 
engaged in studying it, because it has opened up an en- 


‘tirely new field in the study of molecular structure. 


One of the first investigators, outside of Sir Chandra- 
sekhar’s own! laboratory, to verify the discovery, was 
Dr. BR. W. Wood, of the Johns Hopkins University. 
Working at the private laboratory of Alfred L. Loomis, 
Tuxedo Park, New York, Professor Wood considerably 
improved the original apparatus and detected the effect 
in the summer of 1928. 

The Raman’ effect oceurs when monochromatic light 
(which is light of a single color, or wave-length) shines 


* on transparenit substances, such as quartz, chloroform or 


water. Generally a mercury are is used as the light 
source. The ‘light that is scattered by the transparent 
material is mostly of the same color as that of the light 
illuminating it, The spectroscope, the instrument that 
analyzes light, ‘however, shows that part of this light is 
changed to waye-lengths a little longer or shorter than 
that of the source. That is, part of the light is either 
more reddish or more bluish. 

On the spectrum photographs the result is a heavy 
line, representing the main color, attended on either side 
by narrower al fainter lines. The fainter lines on one 
side are arranged the same way as those on the other, 
except that they are reversed, as if reflected in a mirror, 
the center heavy line being the mirror. Sir Chandra- 
sekhar, in his first experiments, found only a single and 
very faint line op the high frequency, or blue, side of the 
main one, but with improved apparatus Professor Wood 
found groups of|nearly equal strength on each side. 

The great importance of the discovery came from the 
fact that the differences between the frequency of the 
exciting color, used to illuminate the substance, and the 
frequency of the'additional, or Raman, lines, is precisely 
the same as the frequencies of the infra-red absorption 
bands of the same substance. These absorption bands, 
that is, the bands of color absorbed by the substance 
with infra-red light, or light vibrating too slowly to be 
seen, are very difficult to determine directly, so the 
Raman effect was| a convenient means of studying them, 


‘thus giving a new means of studying the properties of 


the molecules of these substances, and of the structure 
of light. 

Incidentally, the Raman effect was a rather convincing 
proof of the validity of the quantum theory of light, 
which supposes that light and other radiation consist of 


separate pulses, or quanta, rather than waves. Five 
years before the effect was discovered, it had been pre. 
dicted, on the basis of this theory, so when it was de. 
tected it immediately provided good evidence in favor of 
the existence of light quanta. 

Sir Chandrasekhar was born in India on November 7, 
1888, and graduated from the Presidency College in 
Madras in 1904. In 1907 he joined the Indian Finance 
Department, and after that held various scientific posi- 
tions, finally becoming Sir Taraknath Palit professor of 
physics at the University of Calcutta and honorary pro- 
fessor at Benares Hindu University. In 1924 he visited 
the United States, following the meeting of the British 
Association for the Advancement of Science at Toronto, 
to attend the centenary celebration of the Franklin In- 
stitute in Philadelphia. After that he served for a time 


as research associate at the California Institute of Tech- 


nology at Pasadena. In the same year he was made a 
fellow of the Royal Society, the highest British scientific 
body. He was knighted in 1929. 


THE NOBEL PRIZE IN CHEMISTRY 

THE award of the 1930 Nobel Prize in chemistry to 
Professor Hans Fischer, of Munich, for his research on 
human blood is a recognition of the value of what is 
sometimes called pure science, meaning discoveries or de- 
velopments which are of great theoretical importance but 
which may or may not have practical value. 

Professor Fischer’s recent noteworthy contribution 
was the synthesis, or laboratory production, of hemin, 
which is one of the components of hemoglobin, the red 
coloring matter of the blood. 

Hemin has also been called the respiration ferment, 
said to rule the organic world. In the higher animals, 
hemoglobin is a transport agency for oxygen, carrying 
it from one place to another in the body, but the respira- 
tion ferment, hemin, takes up the atmospheric oxygen, 
which was transported by the hemoglobin, and transfers 
it to certain organic substances which in turn become 
oxidized. The respiration ferment or enzyme rules the 
organic world because in everything that happens in 
living matter, respiration furnishes the driving force. It 
is found in all living cells. 

Professor Fischer’s synthesis of hemin made possible 
the artificial production of hemoglobin itself, which is 
indispensable for the life of animals, especially mammals. 

When Professor Fischer announced this synthesis last 
year, scientists hailed it as an important contribution to 
the chemistry of living matter. Some claims were made 
for it on practical grounds, but Professor Fischer him- 
self did not agree with these views. 

‘*Contrary to many fantastical statements of the daily 
press no changes will take place in the field of thera- 
peutics [treatment],’’ he said, ‘‘since hemin has been 
easily obtainable from blood for a long time. It is 
improbable that the intermediate products of the syn- 
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theses and the numerous isomeric hemins, on which work 
is being done, will gain a practical importance but their 
investigation is of interest from a theoretical viewpoint. 
In addition, the influencing of the metabolism of the 
blood pigment in this way is not likely since this prob- 


ably depends upon sterins or substances closely related 


to them.’’ 

Professor Fischer was born at Hoechst-am-Main in 
1881. He studied at the University of Lausanne, at 
Marburg, where he received the degree of doctor of 
philosophy, and at Munich, where he was made a doctor 
of medicine. He has been on the faculties of various 
German universities and is now head of the Organic 
Chemical Institute of the Munich Technical High School. 
He has devoted himself to studying the pigments of 
blood and biié, and pyrrol chemistry. 


EARLY MAN IN NEVADA 


WirTH high hopes of uncovering further data bearing 
on the last phases of the Pleistocene or ice age period 
in America, and especially on the association of man 
with animals ‘now extinct, the joint expedition of the 
Southwest Museum of Los Angeles and the California 
Institute of Technology has resumed its exploration of 
Gypsum Cave near Las Vegas, Nevada. The work is in 
charge of Curator M. R. Harrington, of the Southwest 
Museum. | 

This is the eave which yielded, last spring, numerous 
bones of the ground-sloth, Nothrotherium, together with 
enormous claws with horny covering still intact and even 
masses of the coarse tawny hair of the same animal; 
also bones of two species of American camels and at 
least one type of native horse. All these are well-known 
Pleistocene or ice age species except the smaller of the 
two camels, which seems to be new. This was a tiny 
variety related to the South American llama, with slender 
limbs like thos¢ of a gazelle. 

Even more important was the finding, in every recom 
of the cave, of evidence indicating the association of man 
with these extinet animals, in the form of charcoal, burnt 
sticks, flint darrt-points and crude wooden dart-shafts 
decorated with. painted designs. These objects were 
found in the same deposits as the bones of the extinct 
animals, in som¢ cases at lower levels, and in one instance 
a patch of chareoal, probably the remains of a campfire, 
was found beneath two layers of ground-sloth dung 
about eight feet below the present surface. Near the 
surface and far above the campfire were implements left 
by the Paiutes, the Pueblos and the Basketmakers, these 


_last the earliest people hitherto known to have inhabited 


the southwest. 


The finds were considered so important that the Car- 


negie Institution of Washington made a grant of money 
to the Southwest Museum to supplement the limited 
funds of the latter institution in carrying out the work. 
It is hoped that during the present season evidence will 
be found bearing on the question now puzzling the 
archeologists and paleontologists—whether man really 
existed in America twenty or thirty thousand years ago, 


the time usually assumed for the Pleistocene, or whether 
some of the Pleistocene animals lived on until more re. 
cent times, say, up to within ten or fifteen thousand 
years. It is also hoped to find human bones in the older 
deposits, from which it may be determined whether these 
early Americans were of the primitive type associated 
in Europe with the low-browed Neanderthal cave man 
who flourished in the Pleistocene period. 


RADIO AS AN AID TO AVIATION 


AVIATORS can not only fly from eity to city without 
ever seeing the ground, but now it is possible for them 
to make a perfect landing on a field completely en- 
veloped in the densest fog, that not even the most power- 
ful light beacon can penetrate. That is, they can do 
so if their plane and the field are equipped with the 
newest radio apparatus developed by the Bureau of 
Standards. By experiments made at the College Park 
airport, near Washington, H. Diamond and F. W. Dun- 
more, two of the bureau’s radio engineers, have developed 
the new system. 

Two radio sets are used. One is the same set used 
for receiving the powerful radio beacon signal in flying 
between cities. This is also used for the reception 9f 
spoken orders and other signals received with head 
phones. For landing at the proper angle, an ultra-short 
wave receiver is used, as the signals for this are of about 
33 meters wave-length, or 93,700 kilocycles. 

The system developed several years ago for guiding 
the plane over the route makes use of two beam an- 
tennae. Each sends out a signal mainly in a certain 
direction. The two are oriented at right angles to each 
other, one to one side and the second to the other side 
of the route. As the plane flies half way between the 
two beams, the two signals are received with equal in- 
tensity, but if the pilot wanders to one side or the other, 
one signal becomes more powerful. The bureau has 
developed two types of indicators for this arrangement. 
In one, a pointer on a dial remains at zero when both 
signals are equal, and moves to the proper side when one 
becomes more intense. In the other type, there are two 
vibrating reeds, the ends of which appear as two white 
bands on the instrument board. When both are the 
same length, the pilot knows that he is flying the proper 
course, but if one becomes longer, it indicates that the 
ship is off in that direction. An arrangement exactly 
the same, but using lower power and smaller loop an- 
tennae in the transmitter, is used to give the pilot the 
direction of the runway on which he is to land. But in 
addition to the direction, he wants to know just when he 
is over the edge of the field, and when he is gliding at 
the proper angle. 

To tell the boundary of the field, another type of 
transmitter is used, in which the signal, heard in the 
head phones, is loud as the pilot approaches the field, but 
disappears completely as the pilot is directly over the 
antenna, which is placed at the edge of the field. 

To tell the proper angle at which to glide, the engi- 
neers have developed a very ingenious arrangement 
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Control 


when admitting oxygen to your calorimeter bomb. 
When testing oils, gums, gasoline, ete., uncontrolled 
oxygen is a menace. 

The ideal safety measure is a Hoke-Phoenix Re- 
ducing Valve No. 615-V, at $39.00; it gives you just 
the right pressure and volume 
every time. 


It is an economy measure as 
well, saving both time and oxy- 
gen. 


Some people like the little 


Scale in dnches 


is simpler, but if properly | =a" 


Reducing Valve 
handled is very useful. 


No. 615-V for 
oxygen 


Other models for other gases, other purposes. 


Valvo-gage 
No. 163 for 
oxygen; $9.50 


22 Albany St., 
Your dealer or = Inc. New York City 


(Makers of Hoke oxy-gas torches) Ask for folder C.B. 


venient and practical for laboratory use. 


| The Wistar Institute 
Rare Slide Tray 


and Common 


Gases 
In 


Cylinders 


The following gases may be 
secured from us in high-pres- 
sure cylinders of a size con- 


Ammonia Cyclopropane Neon 

(Anhy.) Ethane Nitrogen 
Argon Ethyl Chloride Nitrous Oxid 
Butane Some Oxygen —/? 

elium 

Section through two trays, showing nesting features 

— Sulphide Propane This tray will carry forty-eight 1-inch slides or 

Chlorine Methane Sulfur-Dioxide thirty-two 14-inch slides or twenty-four 2-inch 
Compressed Air Methyl Chloride = (Anhy.) slides. Ample space for high mounts, well protected 

Send for a price list of the above gases and from accident or dust. Trays nest together. Width 
also literature on our laboratory set of Unit Parts | and breadth the same, so that they may be nested 
for the manipulation of high pressure gases from 
cylinders | in either direction. All metal—no paint or varnish 

to affect slides. 
The Chio Chemical and Mfg. Co. | Pri 1.00 each 
| rice, $1.00 eac 
1177 Marquette St., N. E. 
Cleveland | Orders may be sent to 
“Save Time in Research” THE WISTAR INSTITUTE 


Thirty-sixth St. and Woodland Ave. Philadelphia, Pa. 
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making use of signals at a very high frequency, or short 
wave-length. These can be directed very accurately in 
a narrow beam. However, the pilot should not bring his 
plane down along a straight line, but along a curve, first 
dropping rapidly, then flattening out as he approaches 
the ground. Along the center of the radio beam is the 
line of the greatest signal strength, but a short distance 
away it drops considerably. However, the nearer the 
transmitter, the louder is the signal. Therefore,.if the 
pilot hits the beam head on near the center, then starts 
to drop, and, as he does so, approaches closer to the 
field, the signal will remain of the same strength, be- 
cause the approach to the transmitter compensates for 
the greater distance ‘from the center of the beam. The 
eurve along which the signal maintains a constant 
strength is just about the same as the best landing curve. 
A meter on the instrument board indicates the signal 
strength, and is adjusted so that the pointer is at the 
center when the pilot follows the proper landing curve. 
It indicates either ‘‘too high’’ or ‘‘too low’’ if he de- 
parts from the right direction. 


MODERN DAIRY METHODS 

THE dairy farm has joined the industrial revolution 
and now cows are bathed, relieved of their milk and sent 
back to their barns by automatic machinery that re- 
sembles the constantly moving assembly line of a large 
automobile factory. 

A rotary combine milker or ‘‘rotolactor’’ just put in 
commercial use for certified milk production at the 
Walker-Gordon Laboratories farm or ‘‘milk factory’’ 
near Plainsboro, New Jersey, milks fifty cows simul- 
taneously with less cost, greater speed and less danger 
of contamination of milk than the old method of indi- 
vidual milking practiced for centuries. 

Upon a sixty-foot cireular platform there are fifty 
milking stalls. Each cow in turn steps upon the moving 
platform into a stall, where she is held in place by an 
automatically closed stanchion. As the platform slowly 
rotates, the cow receives an automatic warm water 
shower bath while above her the milking machine and 
milk jar of her stall is being cleaned and sterilized by 
machinery. Next the cow receives the attention of the 
attendant whose sole duty consists of drying the udders 
with individual sterilized towels. Next the cow is in- 
spected by an expert hand milker who merely starts the 
milking process, which is accomplished by milking ma- 
chines. Just 124 minutes after the cow steps on the 
milking merry-go-round the milking is complete, the cow 
is automatically released to ‘walk back to her barn for 
a dinner of special dehydrated alfalfa and other feeds 
to give a balanced ration. The jar containing her milk 
automatically empties into a weighing and recording de- 
vice and flows through pipe lines leading to the bottling 
plant. 

Under this new system the cow goes to the milking 
machines instead of the milker visiting the cow. Even 
this walk that the cow must take single file through the 
runways leading to and from the special rotolactor build- 
ing ecntributes to her health. For these walks for her 


milkings three times daily gives her just the amount of 
exercise she needs. 

Under this new system the cow barns become living 
and dining quarters exclusively and milking is done 
under the most hygienic conditions in the tiled roto. 
lactor room which is fed with conditioned air. 

In an eight-hour day of continuous operation the 
rotolactor when put into full-time operation will milk 
some 1,800 cows three times daily. At present there is 
only one rotolactor in existence, designed and perfected 
by the staff of the Walker-Gordon Laboratories farm 
under the direction of Henry W. Jeffers, president. 
Studies of feed production, both scientific and economic, 
and nutritional studies of the milk are among the ex- 
tensive research projects under the direction of Dr. H. E. 
Van Norman, of the Borden Research Foundation, of 
which the Walker-Gordon Laboratories are a part. These 
other studies supplement the development of automatic 
dairying machinery like the rotolactor. 


ITEMS 

EvEN the plodding of plough horses will be speeded up 
to keep pace with our fast moving era, if British horse 
breeders succeed in the task to which they are now set- 
ting themselves. A team that can plough a 300-yards- 
long furrow nine inches wide can plough nearly two acres 
more during a month’s work than can a team that 
ploughs only a 280-yards furrow in the same time. On 
a large arable farm this might amount to a saving of 
about $725 a year and might mean the margin between 
profit and loss under the new economic conditions. By 
mating active, free-moving mares and stallions that can 
sire progeny not merely able to move heavy loads but 
also able to move at a more rapid pace than is usual at 
present, the breeders hope to develop a plough horse 
capable of surviving competition of the machine age. 


THE national health is a dollars and cents asset to the 
country, Dr. Louis I. Dublin, statistician of the Metro- 
politan Life Insurance Co., recently told members of 
the American Public Health Association at their annual 
meeting. Absence of disease in a city not only makes 
it a more desirable place to live in but also brings added 
citizens and increased industry to it. The expenditure 
of $2.50 per capita or a total of about $300,000,000 every 
year would be enough to bring the best public health 
practices to the people of the United States.. At present, 
however, we are spending each year less than $1 per 
capita for public health. ‘‘We as a nation are notorious 
for our large outlays of every character,’’ Dr. Dublin 
said. ‘‘Our annual candy bill has been estimated as 
high as $690,000,000; perfumes and cosmetics consume 
another half a billion and our tobacco bill is rapidly 
approaching the two-billion mark, if it has not already 
passed that point. In a country as rich as ours, there 
should be no great difficulty in making available in a 
relatively short period of years the small sum which, if 
put inte the hands of our health authorities, will give 
them the power to reduce sickness and prevent death 
consistent with our present knowledge.’’ 
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Available for Research— 


Pure Proteins and 
Vitamine Products 
MILK PROTEINS 


The preparation of materials, of highest purity, for research studies, is so costly 
and involves such a loss of intellectual skill, this service is best rendered by American 
industrial laboratories, who specielize in such work. 

Through years of experience in the laboratories of Osborne & Mendel (Conn. Expt. 
Station), we now produce the two chief proteins of milk, in state of very high purity. 

Casein and Lactalbumin are prepared from fresh milk, which is the only way to 
obtain either one of these proteins, as pure substances. 


“‘Casei-Harris’’ shows the following average analysis: 


(Calcium, trace.) Nitrogen .................... 13.66 Nitrogen; water, fat, ash-free................. 15.44 


(cf.—Osborne & Harris, Jr. Am. Chem. Soc., 25-IV, 346) 


‘‘Lactalbumin-Harris’’ shows highest nitrogen content, very low ash and the aver- 
age analysis of the purest specimens of this protein. 
Both of these proteins are free from all vitamines. 


YEAST AND ITS VITAMINES 


We claim to prepare the purest specimens of washed and dried yeast cells, available 
anywhere, for researches of precision. 

Brewers’ Yeast-Harris (pasteurized powder), is prepared from a pure culture of 
fermentative yeast. The yeast cells are thoroughly washed with pure water to remove 
extraneous, soluble matter from its culture medium. The cells are quickly dried at tem- 
perature, just high enough to pasteurize the cells and to stop fermentation properties. 

It is offered for chemical, nutrition and clinical purposes, wher’ 1 pure yeast, with a 
known content of vitamine-B (IF. & G) is desired. 


CONCENTRATES OF VITAMINE-B (F & G) 


Concentrated preparations from this yeast, containing Vitamine-B complex (F. & 
G), are also available for investigations. They contain more vitamine in proportion 
’ to total nitrogen content, than the whole yeast, and often serve such purposes in feeding 
experiments. 

We also offer vitamines F. & G—‘‘adsorbed’’ on Fuller’s earth—free from many 
extraneous substances of the whole yeast, as a ‘‘starting materia!’’ for further researches 
on vitamine-B complex. 

‘‘ Autoclaved Yeast’’ is also offered, containing the anti-pellagric G vitamine (heat- 
stable) and free from anti-neuritic Vitamine-F', which is heat-labile. This product is 
standardized by the white rat method and growth charts are available with it. 


THE HARRIS LABORATORIES 


Tuckahoe 2 NEW YORK 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THE EARTH’S CENTER 

WHatT’s at the earth’s center? Though it sounds like 
an unsolvable riddle, perfection of modern scientific 
methods and instruments have wrested from the world 
that its core is formed of metallic iron with a little 
nickel. This conclusion, generally accepted among scien- 
tists, dashes speculation which has persisted to recent 
years that the earth, because it is heaviest at the center, 
has a heart of gold. 

While not troubling to contradict this Jules Verne con- 
ception of fabulous wealth unattainably hidden in the 
middle of the globe, Dr. L. H. Adams, of the Geophysical 
Laboratory of the Carnegie Institution of Washington, 
tacitly refutes any golden dreams of the earth’s interior 
in a report to the Engineering Foundation. 

This earth is made up almost entirely of four elements, 


_iron, magnesium, silicon and oxygen, Dr. Adams says. 


And the remaiping 88 elements (including gold, silver 
and platinum) ‘are confined to the thin film called the 
crust. 

Directly beneath the relatively thin layer of sedi- 
mentary rocks at the surface, there is a first layer of 
granite 10 miles thick; below that a 20-mile layer of 
basaltic rock. , Two thousand miles of peridotite rock 
(consisting of ‘iron magnesium silicate) come next, while 


_ the central core of 4,000 miles’ diameter is formed of 


metallic iron with a little nickle. 

Earthquake waves yielded the important key to the 
secret of the earth’s composition. Earthquakes of any 
considerable magnitude produce elastic waves, some of 
which travel along the surface of the earth and others 
pass through it. By measuring the acceleration and 
retardation of these waves on passing through the earth 
at various depths, it is possible to judge what sort of 
rocks and minerals interevene. According to its elastic- 
ity, each different kind of rock has a different effect on 
the speed of the waves passing through it, and so it is 
possible to judge the kinds of strata traversed. 


THE EFFECT OF SMOKE ON TEMPERATURE 

SURPRISINGLY great differences in temperatures be- 
tween a smoke-covered city and near-by country have 
been found by Fred L. Disterdick, of the U. 8S. Weather 
Bureau. He has just repccted his researches to the 
bureau’s headquarters in Washington. Comparing 
minimum temperatures in the city at his office, and in 
the country, only five miles away, he found that on one 
occasion when the temperature in the country was 35 
degrees it was 52 degrees in the city. When conditions 
in the country were favorable for the radiation of heat 
from the ground and the city was covered with its usual 
blanket of smoke, the city was always at least 5 degrees 
and most of the time 10 or more degrees warmer. 

Mr. Disterdick says that at his station they observed 
some time ago that the minimum temperatures tended to 
be lower on Sunday and Monday mornings than on any 


other days of the week, and that in predicting the low- 
est temperatures to be expected each night, this has been 
taken into consideration. It is attributed to the fact 
that most of the industries, which pour smoke into the 
air, are closed over the week-end, and the air is rela- 
tively smoke-free on Sunday and Monday mornings. He 
points out numerous effects of the warming influence of 
the smoke. 

Directly west of Des Moines is a large open area more 
than half a mile wide. In this area the effects of frost 
are observed early and there is never any smoke to ward 
off an injury when the temperature is at a critical point. 
Rather early during September, 1929, a frost occurred 
that killed practically everything in the unprotected 
area. In advancing eastward, the extreme edge of the 
city showed only traces of frost and as the city was 
penetrated even the most tender vegetation was not in- 
jured in the least and continued to thrive for more than 
a month after areas immediately adjoining were ena- 
tirely without vitality. 

Calling attention to the fact that smoke pots are fre- 
quently used, especially in the western states, to prevent 
frost damage in orchards, Mr. Disterdick declares that 
the smoke factor should be considered and that the un- 
corrected data from smoke-infested cities should not be 
taken as indicative of the climatological conditions. 


EXPERIMENTS ON MUSSELS 


THE raising of fresh-water mussels in the artificial 
environment of a laboratory will be one of the projects 
given attention at the University of Missouri, at “olum- 
bia, Mo., in new laboratory space just provided by the 
university for the use of the U. S. Bureau of Fisheries. 

Dr. Max M. Ellis, director of interior fisheries investi- 
gations of the Bureau of Fisheries and also professor of 
physiology at the university, has found a method of 
speeding up the development of mussels. In its natural 
environment, the mussel spends the first four to six weeks 
of his life as a parasite on a fish. Dr. Ellis has dis- 
covered a nutrient medium which will take the place for 
the mussel of the fish. After the mussels have spent an 
allotted time in this medium, they may be planted in the 
rivers, relieving a shortage which has been produced by 
river pollution. Fresh-water mussels are of considerable 
economic importance because of their value for pear! 
button making. 

The effect of river pollution on fish and other fresh- 
water life is another important problem to be studied. 
The Bureau of Fisheries has been conducting field inves- 
tigations in the upper Mississippi River for the purpose 
of determining the effect of the new 9-foot channel 
which is being constructed in the river. Dams are to be 
built at intervals all the way from St. Paul to St. Louis, 
and the Bureau of Fisheries officials want to know jvst 
Low that will change conditions for life in the waters. 
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has just published 
—an introductory botany for 
elementary courses — 


Charles Chamberlain 


Professor of Botany, The University of Chicago 


394 pages, 514 x 8, 321 illustrations, $1.90 


C(pus textbook covers the fundamentals of botany, in a treatment E 
basic and thorough enough to serve as a beginning for more 3 
specialized study, yet with a general undertone adapted to the needs of 
the lay or student reader who requires only enough botany for a cultural 
appreciation of plant life and its functions. 

The book is in two parts which can be used separately or consecu- 
tively. Part I deals with the leaf, stem, root, flower, fruit and seed of ¢ 
flowering plants, Part II presents the development of the plant kingdom, eS 
from the lowest forms up to the highest. 

While the word “‘evolution ’’ is not used in the book, evolution is 
taught throughout, and Part II especially is aimed to give the student 
such first hand knowledge of plants as is needed for an intelligent un- 
derstanding of present-day problems. The facts are presented. Theories 
which rise and fall are avoided. 

The text is intended to be accompanied by laboratory work, and the 
laboratory directions have been planned to lighten as far as possible the 
work of the teacher in recognizing, securing and preserving material. ie 

Both text and laboratory directions have been planned so as to make oa 
conferences effective. A careful reading of the text, a thorough study 
of material in the laboratory, and frequent conferences should make 
lectures unnecessary. 


Send for a copy on approval Ks 


McGRAW-HILL BOOK COMPANY, Inc. 


Penn Terminal Building 
370 Seventh Avenue New York : 
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NEW WHEAT VARIETIES FROM RUSSIA 

NEw varieties of grain from the oldest wheatlands of 
the world have been brought to the U. 8. Department of 
Agriculture by Dr. J. D. Dickinson, who has just re- 
turned from a half-year’s botanical exploration of the 
Caucasus region and other parts of Russia. On these 


. great plateau grasslands, where wheat has*been grown 


for many centuries, Dr. Dickinson found species of wild 
wheat growing side by side with cultivated varieties. 

In his search for grain varieties which may be useful 
in America, Dr. Dickinson had the assistance of leading 
Russian economic botanists. One of the Russian scien- 
tists has identified seven distinct forms of wild wheat in 
the Caucasus | region, which he regards as separate 
species. He has also found three species of wild barley. 
' One wheat variety grown on the Caucasian highlands 
appears to hold great promise. It is known in Russia 
as Persian whéat. It is a short-stemmed, heavy-headed 
variety, maturing in a remarkably short season and 
being able to grow successfully in cold soil. The pea- 
sants follow the receding snow fields in spring, sowing 
this wheat along their margins as they melt. The yield 


_ is reported to he as much as fifty bushels per acre. 


Dr. Dickinsoa also collected a considerable quantity 
of the native fruits, especially apples, pears and cherries. 


These grow as ‘wild forest trees in the Caucasus, some- 


times reaching great size. He reports that he saw pure 
stands of wild apples several hundred acres in extent. 
The fruit of these wild trees varies considerably in qual- 
ity. Some of it is very disagreeable to the taste, but 
much of it is really very good. 


PRESERVATION OF THE TURKEY 
THE price of turkeys may be high, but if it were not 
for scientific work the Thanksgiving bird could not now 
be had for any money. Department of Agriculture sci- 
entists have told Science Service the story of the rescue 

of the domestic turkey from threatened extinction. 
Some years ago, the business of turkey-raising was 
being rapidly wiped out as the result of the ravages 
of a disease known as ‘‘black head.’’ It attacked the 
digestive tract and liver, and the birds seemed to have 


no resistance to it whatever. It was doing more than 


decimating the flocks; it was wiping them out alto- 
gether. 

In 1895 Dr. Theobald Smith, now of Princeton Uni- 
versity, but then one of the rising young men of the 
Department of Agriculture, identified the germ of the 
disease. It was shown to be a parasitic protozoon, or 
one-celled animal. The pest attacked first in the di- 
gestive tract, and then worked its way into the liver, 
eventually causing the bird’s death. 

But though the'cause was known there seemed to be 
no method of cure or prevention. Then, about ten years 
ago, Dr. E. E. Tyzzer, of Harvard University, showed 
that the same germ is harbored by common chickens. 
These, however, are quite resistant to it, never becoming 
very sick but serving as semi-immune ‘‘carriers.’’ 
Turkeys kept in mixed flocks with chickens were there- 


fore practically certain to become infected if there hag 
ever been a case of black head in the history of the flock. 

The salvation of the turkeys was accomplished by the 
simple expedient of segregating them from the chickens 
thus found to be such bad company for them. This hag 
not by any means eliminated the disease, but it has at 
least made it possible to keep the turkey flocks alive. Ip 
the meantime the Department of Agriculture is attacking 
the problem anew, with the object of finding a positive 
and specific method of prevention or cure. 


ITEMS 


TEMPERATURES that ordinary animals and plants could 
not endure for more than short periods are built up and 
apparently enjoyed by the fungi that breed in piles of 
rotting straw. Experiments at the Rothamsted Experi- 
mental Station near London show that these organisms 
of decay thrive best at a temperature of about 130 de- 
grees Fahrenheit, which is more than halfway from 
freezing to boiling point. These fungi, it has been 
found, do more than the bacteria often found asso- 
ciated with them toward the reduction of straw to a soil- 
enriching fertilizer resembling farmyard manure. 


PoRTABLE sound movie equipment, using the narrow 
16-millimeter film now standard for amateur cameras 
and projectors, has been developed by the Westinghouse 
Electric and Manufacturing Co. The Society of Motion 
Picture Engineers heard at the recent meeting an ac- 
count of this equipment, for which C. R. Hanna, P. L. 
Irwin and E. W. Reynolds are responsible. The only 
difference between the sound film and the ordinary kind 
of the same size is that in the former one row of 
sprocket holes is omitted to make room for the sound 
track, the record being made right on the film as in most 
of the theater methods. Like the large film equipment, 
the light from a sm»1l lamp shines through this sound 
track, then it is analyzed by a photoelectric cell, and con- 
verted into electric impulses. These in turn operate 
the loud speaker. The entire equipment can be carried 
in three cases, one for the projector, one for the ampli- 
fier and one for the loud speaker and screen. Together 
they weight 120 pounds. 


QUARANTINE restrictions on Florida fruit and vege- 
table shipments, designed to protect the rest of the 
nation against the menace of the Mediterranean fruit fly, 
have been wholly removed, effective November 15. This 
restores Florida to complete parity with other states so 
far as shipment of these products is concerned. The 
decision of the U. S. Department of Agriculture to lift 
the fruit fly ban followed conferences with Florida offi- 
cials, including Governor Carleton and members of the 
state plant board. It marks the end of a war of man 
against an insect that began in April, 1929, when the 
dreaded pest was discovered in orchards near Orlando, 
in the heart of the citrus belt. Since November 16, 
1929, no infestation has been found in a commercial 
orchard, and only two isolated finds have been made 
elsewhere. 
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New 


CAMBRIDGE 


DIFFERENTIAL 
GEOMETRY OF 
THREE DIMENSIONS 


Volume II 
By C. E. WEATHERBURN 


The author has continued the discussion of the 
subject along lines which are a natural exten- 
sion of those followed in the earlier volume. 
‘*Mr. Weatherburn’s book is severe in treat- 
ment, bat will appeal to lovers and students of 
a very difficult but mathematically beautiful 
subject.’’—The Times Educational Supplement. 

$4.25 


A COURSE OF ANALYSIS 
By E. G. PHILLIPS 


The author writes: ‘‘The main purpose of the 
book is to give a logical connected account of 
the subject, by starting with the definition of 
‘Number’ and proceeding in what appears to 
me to be a natural sequence of steps. 


‘Sinee modern Analysis requires great precision 


of statement, and demands from the student a 
very clear understanding of its fundamental 
principles, I have aimed at presenting che sub- 
ject in such a way as to make every important 
concept clearly understood.’’ $5.50 


MANUAL OF METEOROLOGY 
Volume III. The Physical Processes of Weather 
By SIR NAPIER SHAW 


The third volume of this work was originally planned to include a discussion of both ‘‘the physical 
properties of air’’ and ‘‘the dynamical and thermal principles upon which theoretical meteorology 
depends.’’ The thermal principles operative in the atmosphere were found to be an essential part 


of the study of the physical properties of the air. 


And the mode of treatment led automatically to 


the consideration of the customary meteorological methods of dealing with the reaction of the atmos- 
phere to the thermal treatment which it receives in the natural course. $12.00 


THE CLASSIFICATION OF 
FLOWERING PLANTS 


Volume I. Gymnosperms and Monocotyledons. 
Revised Edition. 


By A. B. RENDLE 


‘*The author is well qualified to express his 
opinions, and the reader cannot fail to learn 
much from the critical exposition which he is 
tolerably sure to obtain. . . . The books forms 
a worthy and valuable addition to the standard 
series which is being issued by the Cambridge 
University Press, and will certainly be of very 
great use to students of botany.’’—Nature. 
$10.50 


AN INTRODUCTION TO 
SURFACE CHEMISTRY 


By ERIC KEIGHTLEY RIDEAL 
With a Preface by 
Proressor F'. G. DconNAN 
Second Edition, revised and enlarged. 


This new edition has been re-written and con- 
tains over 100 pages of new material. ‘‘ This 
is a monograph which will be read usefully by 
all who plan to prepare themselves for chemi- 
eal investigation, and no less usefully by those 
engaged in chemical and biochemical research.’’ 
—Cambridge Review. $6.00 


MENDEL’S PRINCIPLES OF HEREDITY 
By W. BATESON | 


A new impression of this classic work, containing a few minor corrections, based upon Dr. Bateson’s 
notes. - His succinct account of discoveries in regard to heredity made by the application of Mendel’s 


method of research has become a classic of biological literature, which should be in every library. 
$5.00 


Published by THE CAMBRIDGE UNIVERSITY PRESS _ (England) 


Obtainable at bookstores or from 


THE MACMILLAN COMPANY, 60 Fifth Ave., New York 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


INTERRELATIONS OF CLIMATE IN INDIA 
AND CANADA 


Wuy unusually dry summers in India mean mild 
winters for Canada six months later and wet summers 
in India foretell hard, cold winters in Canada is a 
mystery calculated to tax the ingenuity of U. S. weather 
experts to explain data recently received from Fred 
Groissmayr, of Passau, Germany, and Dr. C. F. Brooks, 
of Clark University. 

Examining weather reports for a period of 44 years, 
Mr. Groissmayr found a remarkable correlation between 
climates separated by oceans of distance and months of 
time. Throughout all the period studied when India was 
unusually wet or dry, winters in Saskatchewan and Al- 
berta have been below or above normal in temperature 
with but four exceptions. 

Measuring the other factors of the Indian climate 
which might be significant in determining the Canadian 
winter, Mr. Groissmayr also charted the temperature in 
various portions of India. Unusually cool autumns in 
northwest India were always followed by a severe winter 
at Winnipeg. 

Such decided relations led to further study of tropical 
factors influencing Winnipeg’s winters and indicated 
that not only India’s monsoon, but also the flood of the 
Nile in Egypt, have a measurable effect on distant 
Canada, while high pressure over India, Egypt and 
Batavia was later reflected by correspondingly high tem- 
perature in Canada. Thus the highest India pressure of 
1877 was followed by the mildest winter at Winnipeg. 
And throughout the period studied, temperature maxi- 
mum in India was associated with highest temperatures 
over an immense part of Canada and of the United 
States as well. 

Dr. C. F. Brooks, of Clark University, recommended 
the findings of Mr. Groissmayr to the attention of Cana- 
dian and U. 8S. Weather Bureau meteorologists. He 
said: ‘‘The extraordinarily high correlation found by 
Mr. Groissmayr between pressures, temperatures and 
rainfall of certain tropical regions and the later winter 
temperatures in the interior of Canada challenges North 
American meteorologists (1) to test Mr. Groissmayr’s 
claims by applying his formulas to the years after the 
period he used in making them, (2) to study the physical 
basis for such a correlation and (3) to explore other 
possibilities not only for predicting winter mean tempera- 
tures but also for other seasons and for all parts of the 
continent. ’’ 

In The Monthly Weather Review of November, 1929, 
Dr. Brooks predicted on the basis of the Indian summer 
that the average temperature in Winnipeg from Decem- 
ber, 1929, to February, 1930, would be slightly above 
normal. Reports subsequently obtained from the Cana- 
dian Meteorological Service proved this forecast, based 
on Groissmayr’s formula, to be correct. 

This forecast of a Canadian winter is the sixth which 
Dr. Brooks has made on the basis of the previous sum- 


mer in India. Of these six, two were nearly perfect, two 
reasonably successful, one good and one poor. 

One of Dr. Brooks’s students is now engaged in for- 
mulating a forecast of the weather in store for Winni- 
peg during the winter of 1930-31. 


A NEWLY DISCOVERED SUBMARINE 
VALLEY 

TRANSATLANTIC liners now have a new ‘‘landmark’’ 
to guide them when approaching the American coast, 
with the discovery of a previously unknown submarine 
valley in the Georges Bank. This bank runs eastwards 
from Cape Cod for about 200 miles and the valley is near 
its eastern end. 

Following the earthquake of November 19, 1929, off 
Newfoundland, which disrupted cable communication, 
Captain Bone, of the S. 8S. Transylvania, made a sound- 
ing to check his position, and found a much greater 
depth than anything suspected in the vicinity. At first 
it was suggested that the rift had suddenly appeared as 
a result of the quake. During recent months the U. 8. 
Coast and Geodetic Survey’s survey ship, The Ocean- 
ographer, formerly J. P. Morgan’s yacht, The Corsair, 
has resurveyed the region. 

Using the sonic depth finder, which measures ocean 
depths by the time required for a sound wave to reach 
the ocean bottom and return as an echo, they found a 
valley about 8 miles long and 400 fathoms (nearly half 
a mile) deeper than the surrounding ocean floor. The 
normal depth in this region is about 100 fathoms. 

The survey work was done with the aid of the radio 
compass. By this means the position of the ship at all 
times was accurately checked, and it was found that the 
valley was more than 500 miles away from the epicenter 
of the earthquake, and the point where the cable breaks 
occurred. For this reason it is believed that the valley 
has nothing to do with the quake, apparently it has been 
there for a long time, but with no careful surveys of the 
region having been made in the past, its existence was 
unknown. 

Many modern ships, especially the large liners, are 
equipped with sonic depth finders, so that a sounding 
can be taken in a few seconds, instead of the much longer 
time required when a line had to be lowered and hauled 
in again. For this reason accurate depth surveys are 
important. Thus it will now be possible for a navigator, 
when entering the region of the Georges Bank, to tell his 
position closely, if he finds a sudden drop below him of 
400 fathoms. 


NEED OF EARLY DIAGNOSIS OF CANCER 

PEOPLE generally do not yet know how valuable the 
X-ray is in detecting disease of almost any part of the 
body in its early stages, when the chance of cure is 
greatest, said Dr. Joseph Colt Bloodgood at the meeting 
in Los Angeles of the Radiological Society of North 
America. He called on the medical and dental profes- 
sions to give the public this knowledge. 
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DISTINGUISHED BOOKS 


The Geologist’s View of History 
SONS OF 
THE EARTH 


By Kirtiey F. Maruer, Pu.D. 


Chairman of the Department of Geology 
Harvard University 


In this new book Dr. Mather relates the 
subject of historical geology directly to the 
life of man and his progressive evolution. 
The book contains much information 
recently discovered in Asia, the south- 
western states, and elsewhere. 

Professor E. G@. Conklin of Princeton 
writes : 

‘*One of the finest books on this subject 
that I have ever read. It gives me the 
same thrill I had when I 


A Study in Insect 
DEMONS 
Ok THE DUST 


By Wiuu1aAm Morton WHEELER, PH.D. 


Professor of Economic Entomology 
Harvard University 


One of the most eminent living entomolo- 
gists writes here an exhaustive and in- 
formative study of ant-lions and worm- 
lions. ‘‘These have the advantage,’’ writes 
Dr. Wheeler, ‘‘of presenting a host of in- 
teresting, unsolved or only partly solved 
physiological and behavioristic problems.’’ 
The book is fully documented, and con- 
tains chapters on the Eighteenth Century 
Naturalists and their observations, and on 
post - eighteenth - century 


first read, as a student in 


work in this field. 


college, Winchell’s 
Sketches of Creation. The 
illustrations are fine and 
add greatly to the excel- 
lent text.’’ 

SONS OF THE 
EARTH is written in non- 
technical language, and 
will be of particular in- 
terest to readers in the 
fields of anthropology and 
palaeontology as well as 
geology. It will be of 
value to students as a sup- 
plement to the more formal 
and technical text-books. 


100 illustrations 
$3.50 


70 Fifth Avenue 


New, Revised Edition 


BEHAVIORISM 


By Joun B. Watson 


Formerly Director of the Psycho- 
logical Laboratory, Johns 
Hopkins University 


Dr. Watson has rewritten and 
brought up to date his BE- 
HAVIORISM, adding about 100 
pages of new material. This book 
is the major contribution of 
America to experimental psychol- 
ogy; Professor Boring of Har- 
vard calls it ‘‘ essentially practical, 
the typical American psychology.’’ 


308 pages. 23 illustrations. 


The principal portion of 
the book is of course de- 
voted to Dr. Wheeler’s 
own observation of the 
ant-lions and worm-lions, 
and his conclusions as to 
their biological  signifi- 
eance. The author was for 
many years Dean of the 
Bussey Institution for Re- 
search in Applied Biology 
at Harvard, and has held 
the Curatorship of In.- 
vertebrate Zoology at the 
American Museum of 
Natural History. 


384 pages. 50 illustrations. 
$5.00 


New York, N. Y. 


WwW. W. NORTON & COMPANY, Inc. 


Books that Live 
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‘*Tt is time for the united, highly educated members 
of the medical and dental profession to let the people 
know through the press that at the present time there 
is no cure or management of cancer, except surgical re- 
moval with or without irradiation, or irradiation alone,’’ 
he said. ‘‘The cure of cancer depends upon getting the 
correct information to the people and getting the people 
quickly to this triumvirate of medical skill.’’ The tri- 
umvirate, he explained, consists of accurate diagnosis, 
experienced and skilled operators and properly trained 
radio-therapeutists. 

In speaking of cancer cures, he said: ‘‘There is no 
evidence of any five-year or permanent cure of cancer 
by any treatment other than surgery or irradiation, 
which can not be explained either by the fact that the 
condition was not cancer, or the individual lived longer 
than the usual age duration of the cancer in his or her 
body. 

‘*There has always been great competition in the treat- 
ment of cancer and the world has never been free of in- 
dividuals within and without the medical profession who 
have claimed cures. If one of them had been a real 
cure, there would be no cancer in the world to-day, be- 
cause some of these cures have been tried for centuries.’’ 

Cancer, however, is not the only disease in which X-rays 
have proved their usefulness. Dr. Bloodgood pointed out 
other conditions for which they are valuable. ‘‘The 
moment there is any change in a bone, either of bone 
formation or bone destruction, it will show in an X-ray 
plate. Every individual, even a child in the primary 
school, knows what is meant by pain or discomfort in 
any part of the body—and in every part of the body 
there is a bone. If there is a tender spot it is appre- 
ciated at once, even a slight swelling is rarely overlooked. 
Now the public should know that these insignificant first 
warnings may be the earliest signs of some trouble in a 
bone, and the only means of immediate protection are 
the X-rays. 

‘*Too many individuals and parents have resorted to 
domestic remedies—poultices, mustard plasters. The 
day of domestic remedies is over. The day of pre- 


‘seribing by the druggist should be over. 


‘*Everyone should know that a root abscess may be 
present in a tooth without pain or swelling. There may 
be no gum boil or looseness of the tooth. The blood 
poisoning from that root abscess may cause rheumatism, 
indigestion, heart disease and many other troubles. It 
is good protection to have X-rays taken of your teeth at 
as frequent intervals as your dentist suggests.’’ 

Dr. Bloodgood: also explained the value of X-rays in 
making early diagnosis of tuberculosis, gall bladder and 
kidney disease, cancer of stomach or intestines as well 
as cancer in mor¢ accessible parts of the body. 


X-RAYS AND TUBERCULOSIS 
POWERFUL, searching X-rays can find early signs of 
tuberculosis of the lungs, even before the victim appears 
to be ill, members of the Radiological Society of North 
America meeting at Los Angeles were told by Dr. Karl 
E. Koenig, of Seattle. 


This is particularly important in detecting tuberculosis 
in children. Medical aythorities know that tuberculosis 
of the lungs may be present for months and even years 
before there are definite symptoms and that an adolescent 
child may be apparently healthy, physically active and 
even overweight and yet may have tuberculosis in a 
serious form. X-ray examination is very valuable in 
such cases, as evidences of tuberculosis are found in 
X-ray plates in its early stages. 

X-ray plates indicate the progress of tuberculosis, 
They are valuable as permanent records and also for 
making comparisons of X-ray plates recently taken with 
plates taken three or six months before. When tubercu- 
losis of the lungs grows worse the shadows on the X-ray 
plates grow larger or evidences of cavities may appear. 

If there is improvement the shadows gradually grow 
smaller, but never disappear entirely even if the patient 
completely regains his health, as scars due to tubercu- 
losis of the lungs remain throughout life. The shadows 
caused by pneumonia disappear in a few days or weeks 
and they leave no scars. 

To-day the physician uses his eyes and not his ears in 
diagnosing disease in the lungs. For. a long time the 
stethoscope was used to listen for unusual sounds in the 
lungs. To-day disease is shown on X-ray plates by dense 
shadows. 


ENGINEERING REVISION FOR SAFETY 

EDUCATIONAL campaigns in safety, startling posters 
and the like have their place in preventing accidents, 
but there is another form of accident prevention which 
has already greatly reduced accicents and still has limit- 
less possibilities. It is engineering revision. 

By engineering revision is meant buildings designed 
for health and comfort, well arranged transportation 
facilities, ready and safe access to every place workers 
are required to go, adequate and well-arranged lighting 
and safeguarding of machinery, Lucian W. Chaney, ex- 
pert in accident prevention of the U. 8S. Bureau of Labor 
Statistics, told members of the American Society of Me- 
chanical Engineers at their annual meeting in New York. 

With bare statistics Mr. Chaney showed where engi- 
neering revision has greatly eliminated accidents and 
where unnecessary lives have been lost because of the 
lack of safe facilities. 

‘*In blast furnaces hot metal breakouts contributed to 
the severity rate more largely than any other cause in 
the early years,’’ he said. ‘‘By 1930 this cause had 
practically disappeared. The change was due tc struc- 
tural changes which increased the resistance of the fur- 
nace to such an extent as to eliminate the breakouts.’’ 

Mr. Chaney found that in a special study of accidents 
causing 372 deaths, 212, or 57 per cent., could have been 
prevented by some form of engineering revision. ‘‘ This 
can be said without qualification,’’ he declared. ‘‘It 
ean not be said, however, that all the other 43 per cent. 
would have been amenable to educational methods in 
response to which caution would insure safety. In only 
about 10 per cent. of these deaths would it be safe to 
say positively that the man’s own carelessness clearly 
appears as the major factor.’’ 
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Just Published! 


GENERAL ELEMENTARY 
BOTANY 


By Elmer Campbell 


Head of the Department of Biology 
Transylvania College 


Second Edition Revised and Reset 


The purpose of this book is to give a fundamental perspective of 
the plant world for introductory one semester courses in colleges. 


The course is divided into five parts: I, Introductory; I, Plant 
Morpho-Physiology; III, Plant Development; IV, Taxonomy of 
Seed-Plants; V, Vocabulary and Index. In Parts II and III four © 
lines of development are followed, through the entire kingdom, 
which reach a climax in the seed-bearing plants. 


The four lines are as follows: 


(1) Plant form and plant structure. 

(2) The relation of plant structure to plant nutrition. 
(3) Methods of plant propagation and reproduction. 
(4) The relation of plant life to the welfare of man. 


In Part IV the study of plant values is carried on, but it is based 
upon a brief taxonomy of a selected group of seed-bearing plant 
families. 


424 Pages 251 Illustrations. 8vo. $3.00 


THOMAS Y. CROWELL COMPANY 
393 Fourth Avenue, New York 
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‘‘Tt is certainly possible,’’ he concluded, ‘‘to imagine 
structures and apparatus so strong, so well designed, so 
intelligently operated, that failure and consequent death 
‘will be the rare exception. The possibilities of improve- 
ment from the engineering standpoint are almost limit- 
less.’? 


GAME ON FARMS 

MAKE landowners really interested in the conservation 
and increase of game birds and animals by paying them 
for the labor and materials used in their care. That is 
the core of a new game policy advocated by a committee 
of the Seventeenth Annual American Game Conference, 
which opened its meeting in New York on December 1. 

The policy of protecting and colonizing game on lands 
unsuitable for farming or other commercial uses is ad- 
mirable so far as it goes, but this policy is good only for 
this class of cheap lands. MHigh-priced farm and com- 
mércial forest lands are necessarily too much subjected 
to human management to permit game development 
under natural conditions. It is not fair to expect the 
owners to divert part of the land use, and therefore 
potential revenue, to game raising unless a corresponding 
compensation is made to them. This policy is now being 
tried out on an experimental large-scale basis in one 
county in Michigan, and is said to have given good satis- 
faction there. 

The committee also advocated the extension of pub- 
lie ownership and management of game lands as fast 
as funds and land prices permit, the training of men for 
the special task of game administration, the study and 
utilization of the natural factors that produce game 
abundance and the extension of game protection inter- 
ests to include the scientist and the non-hunting pro- 
tectionist. It called for the redistribution of the cost 
of game administration, now taken care of almost wholly 
from license fees. It was the sentiment of the com- 
mittee that since much wild life not properly classifiable 
as game is taken care of at the expense of the game ad- 
ministrations of the various states, there should be some 
contribution from the general tax funds in addition to 
the revenue derived from shooting licenses. 


ITEMS 

BLACK satiny surfaces and festooned skins of lava on 
a boiling lake of liquid stone are the latest phases in 
the eruption of Kilauea’s inner pit, according to a state- 
ment made by Professor T. A. Jaggar. The first mani- 
festation of activity in the present eruption was the out- 
break of a number of lava fountains through last year’s 
lava floor in the pit. These rapidly filled the bottom 
area with new lava activity, which finally centered at a 
single fountain with a lake northwest of it. The ma- 
terial was brown pumice and sulfur gases, with spurts 
200 feet high. Occasionally the flows across the floor 
developed both smooth and clinker lava phases. The lake 
built up its border until it stood on top of a slag heap 
more than 100 feet high, with larger flows continually 
moving down two long slopes on the side farthest away 
from the source fountain. The fountain built up a half- 


ring of rampart wall of spattered lava, to the south of 
itself. This rampart kept breaking down on the side 
toward the fountain. The fountain continues its floy 
unceasingly and with undiminished strength. The 
present surface of the lake is about 950 feet below th: 
rim of the pit. A new lava field, 2,000 feet across ani 
shaped like a leaf, has been formed. The eruptions con. 
tinue with an unceasing inflow of lava. 


THouGH the Japanese earthquake on November 26 
was destructive of life and property, it was not nearly 
as severe as the Tokyo quake of 1923. This is indicated 
by the rather meager instrumental records of the quake 
obtained on American seismograph instruments. The 
reports from the North American continent were not 
sufficiently complete to enable the earthquake experts of 
the U. S. Coast and Geodetic Survey to locate the center 
with precision. Even if there had been no reports di- 
rectly from the damaged area, they could at least have 
located it in Japan, but because of its great distance the 
center could not be located as accurately as is sometimes 
possible. The amount of damage by a quake is no cri- 
terion of its severity, as many of the world-shaking 
quakes, felt on seismographs all over the earth, occur at 
sea and do no damage whatever. On the other hand, a 
mild quake, if centered in a thickly settled region as in 
Japan, where there is an abundance of lightly con- 
structed buildings, may result in great damage and loss 
of life. 


THE nodule bacteria of alfalfa roots, capturers of air 
nitrogen and builders of soil fertility, are active wan- 
derers during their younger days, before they settle down 
to their life work. Bacteriologists at the Rothamsted 
Experimental Station have taken advantage of this fact 
to secure better infection of alfalfa seed before planting. 
The bacteria go through a series of life stages much like 
those of some aquatic animals, being free swimmers 
while they are young and sessile when they mature. 
When they grow old their cell contents assume a banded 
appearance, then break up into tiny globular bodies. 
These latter elongate into rodlets which at first have the 
power of motion. By encouraging these swarming youth- 
ful wanderers with a diet of milk and phosphates, it is 
possible to secure a much better inoculation of alfalfa 
seed. 


Poor vision makes you more likely to get sick when 
ridirg on cars or in automobiles, although car sickness 
is based on irritation of that part of your ears known 
as the labyrinth, Dr. J. E. Lebenhohn reports in the 
Archives of Ophthalmology. This distressing condition 
is becoming less common, however, as a result of 
smoother roads, easier riding cars and automobiles. Peo- 
ple who have faulty vision or eye muscle balance are 
more easily nauseated if they have a digestive tract espe- 
cially susceptible to further depressing influences. An 
empty stomach is particularly sensitive, so it is best not 
to fast when traveling. 
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Available for Research— 


Pure Proteins and 
Vitamine Products 


MILK PROTEINS 


The preparation of materials, of highest purity, for research studies, is so costly 
and involves such a loss of intellectual skill, this service is best rendered by American 


industrial laboratories, who specialize in such work. 
Through years of experience in the laboratories of Osborne & Mendel (Conn. Expt. 


Station), we now produce the two chief proteins of milk, in state. of very high purity. 
Casein and Lactalbumin are prepared from fresh milk, which is the only way to 


obtain either one of these proteins, as pure substances. 


““Casein-Harris’’ shows the following average analysis: 


(Calcium, trace.) Nitrogen .................... 13.66 Nitrogen; water, fat, ash-free ................ 15.44 


(cf.—Osborne & Harris, Jr. Am. Chem. Soc., 25-IV, 346) 


‘‘Lactalbumin-Harris’’ shows highest nitrogen content, very low ash and the aver- 


age analysis of the purest specimens of this protein. 
Both of these proteins are free from all vitamins. 


YEAST AND ITS VITAMINES 


We claim to prepare the purest specimens of washed and dried yeast cells, available 
anywhere, for researches of precision. 

Brewers’, Yeast-Harris (pasteurized powder), is prepared from a pure culture of 
fermentative yeast. The yeast cells are thoroughly washed with pure water to remove 
extraneous, soluble matter from its culture medium. The eells are quickly dried at tem- 
perature, just high enough to pasteurize the cells and to stop fermentation properties. 

It is offered for chemical, nutrition and clinical purposes, where a pure yeast, with a 
known content of vitamine-B (I. & G) is desired. 


CONCENTRATES OF VITAMINE-B (F & G) 


Concentrated preparations from this yeast, containing Vitamine-B complex (F. & 
G), are also available for investigations. They contain more vitamine in proportion 
to total nitrogen content, than the whole yeast, and often serve such purposes in feeding 


experiments. 
We also offer vitamines F'. & G—‘‘adsorbed’’ on Fuller’s earth—free from many 


extraneous substances of the whole yeast, as a ‘“‘starting material’’ for further researches 


on vitamine-B complex. 
**Autoclaved Yeast’’ is also offered, containing the anti-pellagrie G vitamine (heat- 


stable) and free from anti-neuritic Vitamine-F’, which is heat-labile. This product is 
standardized by the white rat method and growth charts are available with it. 


THE HARRIS LABORATORIES 


Tuckahoe NEW YORK 
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Science Service, Washington, D. C. 


ANNUAL EXHIBIT OF THE CARNEGIE 
INSTITUTION 


RESEARCHES ranging from the sunlight-capturing mech- 
anism of plants to the structure of Maya pyramids are 
to be graphically presented to the public at the annual 
exhibit of the Carnegie Institution of Washington. The 
exhibits will be on display during the afternoons and 
evenings of December 13, 14 and 15. 

A prominent place in the exhibits will be given to 
studies now in progress on the utilization of the sun’s 
energy, particularly as it is gathered by plants and later 
released again by man for his use in food or fuel. The 
speed at which modern civilization is burning up the 
millions of years of stored sun-power accumulated in coal 
and oil is giving much concern to scientists, who foresee 
a day when the world will have no more fossil power 
and will have to catch its power directly from the sun 
as it comes every day. When that time arrives, we shall 
need much more efficient energy-catchers than we have 
at present. The best present solar energy capturers are 
green plants, and their efficiency is rated at only one or 


two per cent. For this reason, one department of the 


Carnegie Institution is making fundamental researches 


into the utilization of solar energy. 

What we ourselves do with the energy stored in foods 
is the subject of research in another department of the 
institution. This will be illustrated in an exhibit on 
basal metabolism. Basal metabolism is the energy con- 
version rate of the human body when resiing quietly, 
several hours subsequent to the latest meal. The tests 
are usually made before breakfast. Basal metabolism 
tests have come to be of great importance in medicine. 

Another exhibit will show motion pictures of the move- 
ments of wandering cells in the body. There will also 
be an exhibit demonstrating important discoveries made 
during the past year on the effects of glandular secre- 
tions on the development of hereditary characters. Still 
another will show how living cells transmit electric 


eurrents. 


The year’s progress in the excavation and restoration 
of the splendid Maya ruins in Yucatan and Central 
America will be shown in pictures and models. The 
outstanding individual pieces of work in this field during 
1930 have been the rebuilding of the ‘‘Caracol’’ at 
Chichen Itz4, which was probably an astronomical ob- 
servatory as well as a temple, and the discovery of an 
early pyramid hidden within a later one, at Uaxactin. 

In the exhibit arranged by the Geophysical Laboratory, 
the story of how the erystals in rocks can be made to tell 
something of the way they came into being will be told, 
with side-lights on the general physical behavior of 
heated crystals. 


ATHENAEUM AT PASADENA 
Tue new Athenaeum of the California Institute of 
Technology, built at a cost of $500,000, has been com- 


result by the constant of gravitation. 


pleted and opened. The whole building is devoted to 
the social interests of the California Institute of Tech. 


‘nology, the Mount Wilson Observatory and the Hun- 


tington Library and Art Gallery, to serve as a gathering 
place for scholars and visiting scientists, the staffs and 
research students of these institutions. It has already 
a membership of four hundred. 

The building, designed in Mediterranean architecture 
to harmonize with the other structures of the campus, 
has a spacious lobby, a large, beautifully appointed 
lounge, several small dining rooms and one seating one 
hundred and fifty people. These may be thrown into 
one for important banquets, and adjoining them is a 
salon-hall known as the Hall of Associates, in which 
weekly lectures and demonstrations will be held as well 
as more social functions. 

The second floor provides twenty-four bedrooms and 
four corner-suites, furnished with every possible com- 
fort. In the Hall of Associates are twenty-six lunettes 
in which will be placed the arms of learned societies, 
academies and universities. Furnishings and draperies 
have all been especially designed. Three sides of the 
Athenaeum surround a patio with loggia and Florentine 
arches bordering it; while sleeping porches, tennis courts 
and a sixteen-car garage are also provided. 

A earefully planned program of lectures includes an 
illustrated lecture by Dr. John A. Anderson on the prog- 
ress being made with the 200-inch telescope. Dr. Robert 
A. Millikan speaks on ‘‘ Benjamin Franklin and the Be- 
ginnings of Electrical Theory.’’ Well-known scientific 
men from abroad, already at Pasadena for protracted 
visits, will be heard during the winter, but only by mem- 
bers and associates and their friends. 


THE CONSTANT OF GRAVITATION 


THE final value for the most accurate measurement 
ever made of the constant of gravitation, from which 
can be figured the mass of the earth and the force with 
which the earth pulls the moon, has now been determined 
by Dr. Paul R. Heyl, physicist of the Bureau of Stand- 
ards, after seven years’ work. 

Speaking on December 6 before the Philosophical So- 
ciety of Washington, he announced that the value can 
be expressed by the fraction 6.670 over 100,000,000. A 
full technical account of his work will be published in 
the forthcoming December issue of The Journal of Re- 
search of the Bureau of Standards. 

According to Sir Isaac Newton’s law of gravitation, 
any two bodies in the universe attract each other with 4 
force that is greater as they are more massive and less 
in proportion to the square of the distance separating 
them. The exact force is obtained in scientific units by 
multiplying together the two masses, dividing by the 
square of the distance between them and mulfiplying the 
Accurate knowl- 
edge of the force of gravity is important in many 
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FERTILIZER CHEMISTS 


use 


WHATMAN Filter Papers 


Analyses of Fertilizers must be 
right. Neither the Factory Chemist, 
the State Chemist, nor the Referee 
can afford to take any chances on 
the accuracy of their work. 

That is one reason why WHAT- 
MAN Filter Papers are so popular 
in Fertilizer Laboratories—they 
are so uniformly reliable. There 
is a grade for every purpose, from 
the first filtration to the final weigh- 
ing, each grade with certain well 
defined characteristics that fit it 
for a particular type of work. 
Your dealer can supply WHAT- 
MAN Filter Papers promptly. 
Standardize on them and put Filter 
Paper worries behind. 


Samples cheerfully furnished. 
H. REEVE ANGEL & CO. 


Incorporated 
7-11 Spruce St. New York, N. Y. 


By 19h 


when handling anhydrous am- 
monia. Use it in research on 
ammonia compounds; in nitrid- 
ing, ete. 


Easily adjusted to give a few bubbles a 
minute or a full stream. 


One of the Hoke devices for the control 
of compressed gases. Ask for Folder 64. 


Your dealer or 
Hoke Inc. 


22 Albany St., 
New York City 


The Wistar Institute 
Slide Tray 


= 


& 


Section through two trays, showing nesting features 


This tray will carry forty-eight 1-inch slides or 
thirty-two 14-inch slides or twenty-four 2-inch 
slides. Ample space for high mounts, well protected 
from accident or dust. Trays nest together. Width 
and breadth the same, so that they may be nested 
in either direction. Al: metal—no paint or varnish 
to affect slides. 


Price, $1.00 each 


Orders may be sent to 


THE WISTAR INSTITUTE 


Thirty-sixth St. and Woodland Ave. Philadelphia, Pa. 
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branches of science, from the study of the paths of pro- 
jectiles fired from guns to that of the motions of the 
stars. The physicist refers to the constant as G. 

The first effort to determine G was by a Frenchman, 
Pierre Bouguer, in 1740, but success was not attained 
until 25 years later when an English astronomer, Rev. 
Nevil Maskelyne, found the attraction of a Scottish 
mountain, Schiehallien, which has a short ridge running 
east and west and steep sides on the north and south. 
He observed a plumb bob on each side of the mountain, 
and, by comparisons with the stars, measured the amount 
that the mountain pulled the plumb line from the ver- 


tical. This value was only a rough approximation, how- 


ever, because it was not possible to find with precision 
the mass of the mountain. 

In the years 1797 and 1798, an English physicist, 
Henry Cavendish, first performed the experiment with 
small, known masses in the laboratory. With this 
method, two tiny balls are attached to the end of a little 
rod, the rod is balanced at the end of a long thin wire. 
As two large masses of metal are brought near, the 
small balls are pulled towards them and the wire is 
twisted. A tiny mirror attached to the wire near the 
rod turns with it, and moves a:spot of light reflected 
from it to a distant sereen. [Essentially this is the 
method used in the new determination at the Bureau of 


Standards. 


The largest masses used by Dr. Heyl were steel cylin- 
ders weighing about 150 pounds each. The smallest were 
balls of gold, platinum and glass, each weighing about 
two ounces. Though the attraction that the large masses 
exerted on the small ones was about the same as the 
weight of the ink in the period at the end of this sen- 
tence, this force was measured with an accuracy of a 
thirtieth of one per cent. Instead of merely measuring 
the displacement in the position when the large masses 
were far away and whea they were near, Dr. Heyl set the 
small masses swinging back and forth and measured the 
time of their swing. This period of oscillation changed 
as the large masses were brought close. 

Dr. Heyl’s work has been largely inspired by Dr. G. 
K. Burgess, director of the Bureau of Standards, who 
had a personal interest in the problem. In 1901, when 
he was working for his doctor’s degree at the Sorbonne, 
in Paris, Dr. Burgess did the experiment for his thesis, 
and obtained 6.64 for the value of G. However, the 
work was done under pressure of time, and he was not 
satisfied with the result. Then, when he became director 
of the bureau, he saw to it that the experiment was done 
more accurately than ever before so the problem was 
assigned to Dr. Heyl, and he was given plenty of time 
and the best facilities. 

In 1927 Dr. Heyl announced a preliminary value for 
the figure, of 6.664, but then the work had only been 
done with the small balls of gold and platinum. Since 
then he has repeated the work with the glass balls, and 
these gave a somewhat higher value, so that the final 
figure, the mean of all three, is 6.670. Dr. Heyl at- 
tributes the difference to small experimental errors in 
the set-up, and not to any difference in the gravitational 


attraction for different materials. Experiments maj, 7 
some years ago by Baron Roland von Eétvés, a Hu. ae 
garian physicist, showed very conclusively that there js 
ro difference depending on material. 


TELEVISION AND SOUND BROADCASTING 


TELEVISION will now be able to follow the movies ang 
‘*go sound’’ if recommendations made by leading tele. 
vision engineers are adopted by the Federal Radio Com. 
mission. The commission asked the views of those why 
are now putting sight as well as hearing into radio. 

Until now most of the lookers-in, who are equipped 
with televisors and can get the signals from one or more 
of the eight stations that are regularly putting such 
programs on the air, have enjoyed silent pictures only, 
In a few cases, special authority has been granted 
broadcasters to use a general experimental wave-length 
for simultaneous sound broadeasting, and’ others have 
been sending out for the benefit of ordinary listeners the 
sound through a regular broadcasting station when the 
sound part had entertainment value by itself. 

The present television broadcasting channels are 100 
kilocyeles wide, ten times the width of those used for 
sound broadcasting. It has been suggested that part of 
the television bands be set aside for simultaneous sound, 
but this idea was not favored by the broadcasters. It 
was decided, however, that the commission should allow 
television stations to use part of their bands for the 
purpose. Since future development may require even 
wider bands, it was also decided that a separate fre- 
quency, or wave-length, should be made available over 
which the television picture could speak. 

One possible solution of the problem as to how enough 
space in the radio spectrum can be provided for adequate 
television seems to be the use of waves far shorter than 
any that are now used ordinarily. The television broad- 
casters urged that several bands of these very short, 
ultra-high frequency bands should be assigned for tele- 
vision. The bands selected, as not yet being otherwise 
assigned, are from 43,000 to 46,000 kilocycles, 48,500 to 
50,300 kilocycles and 60,000 to 80,000 kilocycles. In 
wave-length, these are around six meters, which corre- 
sponds to 50,000 kilocyeles. The present television bands 
are between 2,000 and 3,000 kilocycles. 

In order to prevent stations interfering with each 
other the broadcasters also recommended that stations 
should not be allowed to operate at tite same time within 
the same channel if less than 150 miles apart, except by 
mutual agreement. As some stations do not use the full 
band of 100 kilocycles, by arrangement among the- 
selves the stations will be allowed to use different parts 
of the same band if they make mutually satisfactory ar 
rangements. 

In spite of the technical advances made, television is 
still very much experimental. This is the general opinion 
of those broadcasting. C. W. Horn, general engineer 
of the National Broadcasting Company, expressed this 
viewpoint when he stated that ‘‘the amateur can not be 
considered at present, and, except in small areas around 
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M cGraw-Hil/ 


brings to your attention 


INTRODUCTION CHEMISTRY 


By J. A. TIMM 


Assistant Professor of Chemistry, Yale University 


with a Foreword by JOHN JOHNSTON 


Director of Research, United States Steel Corporation 
Formerly Sterling Professor of Chemistry, Yale University 


International Chemical Sertes 
561 pages, 54% x 8, 161 illustrations, $3.50 


¢ ee text follows the growing trend toward a new conception of the best pur- 
poses to be served by beginning chemistry courses. For the student whose major 
interests lie outside of science, it gives a more general treatment of chemistry, suffi- 
ciently attentive to theory, yet carrying far greater cultural value than the text that 
concentrates on drill in equations and the properties of elements and their compounds. 


The author outlines the purpose of the book 
as follows: A laboratory manual 


1. To develop an appreciation of the scientific 
procedure as it has been applied in the deri- 
vation and testing of the fundamental the- 
ories of the physical sciences; 

2. To give a knowledge of the application of 
these theories to the development of natural 
resources, to the problems of industry, and to 
those of daily life of the individual; 


designed to accompany Timm’s 
An Intreduction to Chemistry 


LABORATORY EXERCISES 
IN GENERAL CHEMISTRY 


By John A. Timm, Assistant Professor 
of Chemistry, Yale University, and Orion 


3. To treat the development of the theory from E. Schupp, formerly Laboratory Assis- 
an historical point of view in so far as is tant in Chemistry, Yale University. IJn- 

‘ ternational Chemical Series. 138 pages, 
consistent with a pedagogically sound pres- 51% x8, 15 illustrations. $1.25 
entation of the subject matter; 

4. To show the steps in bringing together in pub- This laboratory manual is designed to ac- 
lished form the results of research, and how company Timm’s An Introduction to Chem- 
to use this literature for the acquisition of istry. Emphasis is given to experiments of 


a quantitative nature and those involving 
simple problems in which the student him- 


scientific information; 


The text is based upon a re introduced self is called upon to devise a procedure for 
by Professor Timm at Yale, which during the solution. 
four years of its use has shown gratifying re- 
sults along these lines. 


See hese on approval 
McGRAW-HILEL BOOK COMPANY, Inc. 
Penn Terminal Building 
370 Seventh Avenue New York 
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a station, it is impossible to guarantee any regular 
service. ’’ 
CELL STRUCTURE 

ULTRA-MINUTE details of cell structure never before 
seen are now made visible through the use of a new type 
of microscope. Professor William Seifriz, of the Uni- 
versity of Pennsylvania, described the instrument and its 
work in a recent lecture. Structures on the cell wall and 
- in the living protoplasm itself one fifty-thousandth of an 
inch or less in width can now be examined and measured. 

The secret of the new microscope is a tiny mirror of 
gold or platinum deposited on the inner side of the lower- 
most lens, in such a way that it reflects light directly 
downward on the object to be observed. The light is 
reflected back again from the object, enters the lens 
around the sides and passes upward to the eye of the 
observer. It is the invention of a Swiss scientist, Charles 
Spierer, who has carried on some of his researches in 
cooperation with Professor Seifriz. 

Under the intimate illumination made possible by this 
mirror-bearing lens, the inner layer of a plant cell wall 
is shown to have a structure as though it were made up 
of a multitude of exceedingly fine rods, like a close-set 
pole fence. These are termed ‘‘micelles,’’ and are be- 
lieved to be made up of bundles of carbohydrate mole- 
cules, which are too small to be visible by any micro- 
scopic treatment. 

Living protoplasm shows a similar structure, of fine, 
closely parallel strands or fibers, with thickenings on 
them in places, in a more uniform background of gray 
substance. The two structural types are so similar in 
appearance that it is hard to tell them apart, Professor 
Seifriz says. However, he is not ready to commit him- 
self to the opinion that the solid stripes of the non-living 
cell wall are due simply to a direct hardening or precipi- 
tation action of the fluid, living protoplasm. The settle- 
ment of this and other questions raised by the fine de- 
tails made visible by the new lens, he says, must await 
further research. 

ITEMS 

A SURVEY in Pennsylvania, by J. E. Aughanbaugh, of 
the commonwealth’s Forest Research Institute, indicates 
that there is hope for the native American chestnut. 
For the first time in twenty years, moderate quantities 
of chestnuts have been gathered. While the total is the 
merest fraction of the pre-blight chestnut crop, still it 
is regarded as a triumph that there are any American 
chestnuts at all left to be harvested. Mr. Aughanbaugh 
is hopeful that a goodly proportion of the sprouts may 
retain their apparent immunity to the fungus thai 
blighted the original trees, and even that this immunity 
may be hereditary, so that it can be transmitted to a 
new generation of seedling trees that will sprout from 
some of the nuts now being produced. 


THE supposed ‘‘ prehistoric animal’’ reported to have 
been discovered preserved in ice in Alaska is almost cer- 


tainly'-a whale. Dr. Barnum Brown, of the American 


Museum of Natural History, New York, advised Science 
Service that the reported presence of flippers and the 
dimensions of the skull indicate the carcass is that of the 


SCIENCE—SUPPLEMENT 


familiar mammal of the sea. Scientists of the U. § 
National Museum, Washington, also express the same 
opinion. 


A NEW hot spring came into existence at the Hot 
Springs National Park, recently, when workmen wer. 
cleaning out the old springs and installing new pipe lines, 
While workmen were leveling off a trench to carry away 
the flow from one of the springs, a projection was found 
in the bottom of the trench which interfered with the 
proper level for the pipe. To remove the projection 4 
laborer struck it about half a dozen times with a pick, 
and then a stream of hot water gushed into the trench, 
Dr. Hugh de Valin, park superintendent, states that this 
spring is one of the hottest in the park, and that it is 
expected to have a flow of from 50 to 60 gallons per 
minute. It will be included in the collecting system 
through which the hot waters are gathered for distri- 
bution. 


STEAM vents that change not only their form but their 
location are a frequent occurrence in Lassen Volcanic 
National Park, California, an area that contains the 
only voleano on the United States mainland that is 
known to be semi-active. Two outstanding examples 0! 
such change occurred recently. ‘The vent known as the 
‘*Big Steamer’’ in the Sulphur Works area became 
plugged with mud and débris. This resulted in an in- 
crease of steam and pressure beneath, which caused it to 
blow up and scatter mud a distance of 40 feet around 
the vent. Now it is a large boiling spring, having 
changed its form after the explosion and in addition 
migrated several feet to the west. Another large steam 
vent in the southeastern end of the Devil’s Kitchen has 
become a boiling pool about 10 feet in diameter. It 
now boils constantly, raising the main body of water to 
a height of four or five feet and occasionally sending 
jets up to a height of 10 feet. 


DEVELOPMENT of a new method of fumigating grain 
in storage without incurring a fire hazard is an outstand- 
ing achievement of government investigators during the 
past year, according to the report of Dr. C. L. Marlatt, 
chief of the Bureau of Entomology of the Department 
of Agriculture. The new fumigant is a mixture of solid 
carbon dioxide or ‘‘dry ice’’ and ethylene oxide. Tests 
by commercial handlers of grains have proved the value 
of the method, which is economical and superior to the 
more familiar carbon disulphide treatment of grain, due 
to its non-inflammability. 


BETTER and healthier farm animals are stocking Amer- 
ican farms at the end of 1930 than ever before in his- 
tory, the annual report of Dr. John R. Mohler, chief of 
the Bureau of Animal Industry of the U. S. Department 
of Agriculture, indicates. This progress is attributed to 
the increasing use of purebred sires and the activities 
of breeders who are supplying improved types of ani- 
mal in sections where the diseased and unthrifty stock 
are being condemned and culled. The bureau has con- 
tributed to this improvement through its activities in 
combating stock diseases, whose control has encouraged 
farmers to invest in better stock. 
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“A REMARKABLE STUDY” 


Studies in the Literature of 
NATURAL SCIENCE 


By JULIAN M. DRACHMAN 


‘*Here is a fine history of scientific thought, told so that all who read may understand. It 
is a remarkable study that deserves world-wide attention.”—Columbus State Journal. $4.00 


THE TECHNICAL ARTS AND 
SCIENCES OF THE ANCIENTS 


By ALFRED NEUBERGER 


“With considerable enthusiasm we call attention to this book we have always longed for. 
The scope is very wide and each subject is adequately and evenly treated—a rare virtue. 
. . » This volume is indispensable as a reference for almost any library, even a small one, 
for it is a great treasure house of entertainment as well as cultural informaticn.”’—Scien- 


tific American. 


INFERENCE AND 
INVESTIGATION 


By CLARENCE I. LEWIS 
and TENNEY L. DAVIS 


In this latest addition to the Philosophy for 
the Layman Series, the authors present a 
brief discussion of Logic and the Thought- 
Process, and Science and Logic, and then 
give a full treatment of Deduction. $2.50 


CHRISTIANITY IN A 
WORLD OF SCIENCE 


By C. F. DUNHAM 


The aim of this book is to trace tke rela- 
tion between science and Christianity, be- 
ginning with Hebrew and pre-Hebrew 
backgrounds. “Cannot but be highly in- 
teresting and very useful to its readers.” 

$2.00 


$10.00 


THE SARCOPHAGUS 
OF AN ANCIENT 
CIVILIZATION 

By GEORGE L. ROBINSON 
“Dr. Robinson has partly written, partly 
edited, one of the most extraordinary 
volurnes of archaeological speculation to 
have appeared in a long time. Worth any 
scholar’s time.”—Commonweal. $7.50 


RATIONAL 
EVOLUTION: 
THE MAKING OF HUMANITY 

By ROBERT BRIFFAULT 
‘*Mr. Briffault is a scholar who has earned 
our gratitude by his monumental work, 
The Mothers. ... His theme is largely to 
show why humanity has progressed in its 


ideas and practice of social justice.”— 
New York Herald Tribune. $3.50 


At All Bookstores or from 
THE MACMILLAN COMPANY, 60 Fifth Ave., New York 
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_ faint as another must be at twice the distance. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THE DISTRIBUTION OF ISLAND GALAXIES 
THROUGH SPACE 

As far as the largest present-day telescope can reach 
into space—a distance of 300 million times the six tril- 
lion miles that light will travel in a year—there are 
uniformly scattered a total of 30 million island galaxies. 
Each of these is a system of stars similar to the Milky 
Way system, of which the Sun, and all the other stars 
that we can see, are part. Further, the space between 
them is perfectly transparent, at least as nearly as we 
can judge. 

In a report to the Carnegie Institution of Washing- 

ton, Dr. Edwin P. Hubble, of the Mt. Wilson Observa- 
tory, tells his latest researches in studying these objects, 
the most distant observed by astronomers. 
. On the average, he has found, the distance between 
neighboring nebulae is about 143 million light years. 
Many of them are arranged into clusters, but, if large 
volumes are considered, their distribution is uniform. 
This was learned by a study of photographs made with 
three different telescopes, including the Mt. Wilson 100- 
inch, the world’s largest. With so many objects, they 
may all be assumed to be of the same brightness, and 
the photographs showed that when nebulae four times 
as faint were recorded, there were eight times as many. 
As the faintness of a nebula varies not with the distance 
directly, but with its square, one that is four times as 
There- 
fore, the number of nebulae vary with the cube of the 
distance, and this means that they are uniformly dis- 
tributed. 

Dr. Hubble’ also considered the question of what is 
beyond the observable region. Of course, larger tele- 
scopes, such as the 200-inch now under construction at 
Pasadena, will reach still farther, but does the uniform 
distribution of galaxies hold indefinitely? 

‘*There is no evidence of a thinning out, no trace of a 
physical boundary,’’ he said. ‘‘The universe, we must 
suppose, stretches out beyond the frontiers, and for a 
while, at least, the unknown regions are probably much 
like the known. This is a legitimate extrapolation, but 
it ean not be pushed indefinitely. An infinite homo- 
geneous universe is not compatible with the observed 
darkness of the sky and the stability of the stellar 
systems. Yet, if the universe is not homogeneous, then 
the observable region is not a fair sample and extrapola- 
tions lose their significance. 

This dilemma can be escaped by means of the theory 
of relativity, which assumes a closed universe with a 
finite volume, but no boundaries, something like the 
surface of a sphere. This fits in with the apparent 
high velocities observed for some of the more distant 
galaxies. One cluster, in the bowl of the Great Dipper, 
is at a distance of 75 million light years, and seems to 
be receding at a speed of more than 7,000 miles a 
second. 

This apparent speed can now be used to measure 
nebular distances, but Dr. Hubble expressed the view 


‘them the alternate name of ‘‘ balsam.’’ 


that it is not a real speed. Instead, it is probably a 
consequence of the curvature of space, in some other 
than our three dimensions. As an analogy, Dr. Hubble 
mentioned a map, in two dimensions, of the curved sur- 
face of the Earth. If a small area is represented, the 
flat map differs little from the curved Earth, and it is 
fairly accurate. But if the whole Earth is represented, 
the parts away from the center of the map are greatly 
distorted. 


THE USE OF CHRISTMAS TREES 

THE Christmas tree, center of the Yuletide celebration 
ever since our half-barbarie forefathers feasted in the 
forests of Germany, threatened as the result of present- 
day need for conservation of timber, has received a new 
lease of life. 

Within reason, says the U. 8. Forest Service, Christ- 
mas trees may be used without danger to America’s 
chances for recovery of her vanishing forests. Indeed, 
the use of Christmas trees may even aid in that recovery. 

For in man-helped forests as in naturally propagated 
ones, many more young trees must be started than ever 
have a chance to grow to full maturity. A few years 
after a burn or a landslide, the swept area may be thick 
with saplings ‘‘like hair on a dog’s back.’’ And for- 
esters imitate more or less this thick-planting tendency 
of nature. 

But as the little trees grow up they all demand room 
to spread their branches, and if they are all left stand- 
ing they will push and elbow each other. A stand of 
saplings left unthinned will grow up into a weed-patch 
instead of useful timber, full of slim, spindling trees 
whose trunks might be good for fishing poles but not 
for much else. 

So the foresters have to go in and select the young 
trees that are to be the timber, and ruthlessly cut out 
all others. Hundreds of thousands of young evergreens 
are thus eliminated every year. They used to be heaped 
up and burned to get rid of them, but with the advanc- 
ing price of Christmas trees it has become better 
economy to go to the further labor of transporting them 
to market. The sale of the little trees that are doomed 
anyhow thus helps to finance the new forests. 

There is a distinct hierarchy of preference in the 
Christmas tree field. By far the heaviest favorite is the 
spruce. There are several species, but they all look 
pretty much alike to the layman, and they are alike for 
Christmas-tree purposes. They have short, stiff, prickly 
needles, pretty completely covering their twigs. 

Another kind of tree that is a favorite on the Christ- 
mas market when there is a supply is the fir. This looks 
a good deal like the spruce, but its needles are curved 
and softer than spruce needles, and are not prickly to 
handle. When it has cones, they stand up like thick 
candles, whereas spruce cones are smaller and hang down. 
Firs often have drops of sticky resin on them, which gives 
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ology, chemistry, physiology, social econo- 
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an attempt to correlate the known scienti- 
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Where spruces and firs are not abundant, notably in 
the South, little pines are used a good deal. Several 
species of pines grow in the poor soils of the barrens 
and on rocky ledges, and especially in the lowlands 
where spruce and fir do not venture in the South. 

Even more of a favorite than the pines, in the non- 
spruce areas, is the red cedar or Virginia juniper. This 


has the advantage of being more compact and symmet- - 


rical than a young pine tree. Its twigs are also better 
clothed with their short green needles, giving a more 
uniformly green appearance. 

Almost all other species of evergreen also have their 
users, and occasionally in the South or in California one 
even sees little palm trees drafted. But where people 
can get it, the spruce tree, the original ‘‘Tannenbaum’’ 
of the old German celebration, remains the favorite. 


CULTIVATED HOLLY 


Hotty is a profitable crop, and is going to be more 
profitable, in the opinion of P. L. Ricker, of the Wild 
Flower Preservation Society. Our native American 
holly, once abundant from Florida to Cape Cod, is now 
hardly to be found north of the New Jersey line, thanks 
to the unrestricted depredations of commercial holly 


’ gatherers. In their eagerness to realize a cash return 


now they have been sacrificing the next generation’s 
Christmas decorations, and there is not much prospect 
of any effective check on their operations until they 
themselves have killed their goose that lays golden eggs. 

The foresighted owner of waste land in any region 
where holly grows naturally can take advantage of the 
shortage that is sure to come by planting holly now. 
It takes about eighteen years for a holly plantation to 
come into best bearing, but after that, with decently 
conservative cutting, it will be good indefinitely. 

The best method of propagating holly, Mr. Ricker 
says, is by cuttings. They should always be made from the 
best berry-producing trees. Production from seeds is 
hardly practicable, for holly seeds are uncertain and 
slow to germinate, produce only about ten per cent. of 
female, or berry-bearing plants, and even these are of 


uncertain productivity. Cuttings insure a continuance 


of the same qualities in the offspring that are found in 
the parent tree. 

After the cuttings are rooted in boxes in the green- 
house, they are to be set outdoors in rows two feet apart, 
the plants two feet apart in the row. When the bushes 
are about six years old, every other row is to be cleared 
out, and also alternate plants in the remaining rows. A 
ready market can be found for small potted holly bushes, 
to absorb these thinnings. The remaining bushes are 
allowed to grow up and bear their seeds. About one 
bush in ten should be started from a male cutting. 
These plants have no berries, but they produce the pol- 
len without which the female plants can not bear fruit. 

For one restricted region, along the coast from the 
Patuxent River in Maryland to Norfolk in Virginia and 
inland for about fifty miles, Mr. Ricker recommends the 
planting of English holly. This has glossier leaves and 
larger berries than American holly, and commands a 


better price in the market. Outside of that area, he 
thinks, climatic limitations are likely to prevent the sy. 
cessful raising of the English species, though the hardie; 
and more versatile American holly will thrive throughout 
the Southeast, with a considerable extension up the coast 
toward New England. 


NATIONAL BEACHES 

A SERIES of national beaches, analogous to the nationa| 
parks, was advocated by J. Spencer Smith, president of 
the American Shore and Beach Preservation Association, 
at its annual meeting at the National Research Counci| 
on December 12. The association exists for the study 
of the opportunities presented by the shore and beach 
lines of America, and for the recommendation of means 
of solving the problems to be faced in preserving suit- 
able beach areas for public recreation and scientific 
study. 

Mr. Smith advocated the acquisition of such areas by 
local interests and their assignment to the federal gov. 
ernment for administration and development. He said, 
in part: 

‘*The preservation of our beaches is essentially a na- 
tional problem and can best be solved by the nationa! 
government. In principle I am a strong advocate of 
states’ rights and duties and I deplore the recent ten- 
dency to have the federal government act as wet nurse 
for so many governmental babies whose rearing should 
remain with the states. In our case there is merit in the 
plan of having the state acquire the beach site and 
donate it to the federal government, the latter protect- 
ing, developing and maintaining the gift as a National 
Park for the benefit of all the people of all the states. 
Such a proposal is not without successful precedent. Es- 
sentially the same procedure in one form or another was 
resorted to in the case of our great national parks which, 
during this year, have been visited by about 3,000,000 
people. It is estimated that during the same period 
over one hundred million people have found recreation 
on our beaches. In these days, when almost every fam- 
ily has its automobile and when other means of rapid 
transportation have been developed beyond the dreams 
of visionaries, our beaches have ceased to become local 
playgrounds and should no longer be treated as local 
problems. 

‘“We all know that the millions who played on our 
beaches this year came not from the contiguous town, 
country or state, but from all over the nation. It seems 
to me unfair to ask the local community to acquire, pro- 
tect and maintain a reasonable number of its beaches 
for the enjoyment largely of those who live at more or 
less great distance and who do not contribute to the 
taxes which make possible their enjoyment. 

‘*The cost should be spread among the greatest num- 
ber of persons who derive the benefit; and it seems to 
me the most equitable plan is the one I have suggested. 
For, under it, the smallest political subdivision, say, the 
town or county, contributes the lowest local taxes, a 
minor item; the state contributes the initial cost of 
acquiring the beach, not an undue financial hardship; 
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CARNEGIE INSTITUTION 
OF WASHINGTON 


Publications of the Institution present in 
monographic form the results of its own research 
activities, and include a few books on other sub- 


jects. 


Nearly 600 yolumes have been issued, repre- 
senting studies in the following fields: 


Archaeology History 
Anthropology Literature 
Astronomy Mathematics 
Biology Nutrition 
Botany Palaeontology 
Chemistry Palaeography 
Ecology Philology 
Economics Physics 
Embryology Terrestrial Magnetism 
Genetics Zoology 
Geology 


Descriptive lists and prices may be obtained by 
addressing : 


CARNEGIE INSTITUTION OF WASHINGTON 


WASHINGTON, D. C. 


BROOKLYN BOTANIC GARDEN MEMOIRS 


Volume I: 33 contributions by various authors on 
genetics, pathology, mycology, physiology, ecology, 
plant geography, anc systematic botany. Price, $3.50 
plus postage. 

Volume II: The vegetation of Long Island. Part 
I. The vegetation of Montauk, etc. By Norman 
Taylor. Pub. 1923. 108 pp. Price, $1.00. 

Vol. IlI: The vegetation of Mt. Desert Island, 
Maine, and its environment. By Barrington Moore 
and Norman Taylor. 151 pp., 27 text-figs., vegeta- 
tion map in colors. June 10, 1927. Price, $1.60. 


AMERICAN JOURNAL OF BOTANY 


Devoted to All Branches of Botanical Science 

Established 1914. Monthly, except August and 
September. Official Publication of the Botanical So- 
ciety of America. Subscription, $7 a year for com- 
plete volumes (Jan. to Dec.). Parts of volume at 
the single number rate. Volumes 1-17 complete, as 
available, $138. Single numbers, $1.00 each, post free. 
Prices of odd volumes on request. Foreign postage: 


40 cents. 
ECOLOGY 
All Forms of Life in Relation to Environment 
Established 1920. Quarterly. Official Publication 
of the Ecological Society of America. Subscription, 
$4 a year for complete volumes (Jan. to Dec.). Parts 
of volumes at the singie number rate. Back volumes, 
as available, $5 each. Single numbers, $1.25 post 
free. Foreign postage: 20 cents. 


GENETICS 
A Periodical Record of Investigations bearing on 
Heredity and Variation 


Established 1916. Bimonthly. 

Subscription, $6 a year for complete volumes (Jan. 
to Dec.). Parts of volumes at the single number 
rate. Single numbers, $1.25 post free. Back volumes, 
as available, $7.00 each. Foreign postage: 50 cents. 


Orders should be placed with 


The Secretary, Brooklyn Botanic Garden, 
1000 Washington Ave. Brooklyn, N. Y., U. S. A. 


Ward’s Natural Science 
Establishment, Inc., 


P. O. Box 24, Beechwood Station, 
* Rochester, New York 


Owned and operated by the University 
of Rochester in the interests of Science. 


Circulars free upon request on Mineralogy, Geology, 
Paleontology and General Biology. 


A few of our recent circulars are 


8-318 Mineral and Rock Collections 

8-243 Krantz Crystal Models 

8-319 Fossils: Collections, Models and Index 
Fossils 

8-320 Relief Maps and Geological Models 

8-297 Insect Collections 

8-43 Entomological Supplies 

8-322 Skeletons and other Osteological Prepara- 
tions 

8-324 Zoological Specimens for Exhibition and 
Study 

8-321 Anatomical Models for Human and Com- 
parative Anatomy 


8-42 Microscope Slides 


The Frank A. Ward 


Foundation of Natural Science of the 
- University of Rochester. 


THE MICROSCOPE 


By SIMON H. GAGE, of Cornell University 
Revised, Dark-field Edition (1927) now Available. 


The Old and the New in Microscopy, with a special chapter 


on Dark-field Methods and their Application. 
Postpaid, $3.50 


COMSTOCK PUBLISHING CO., ITHACA, N. y. 


Second Edition: Revised and Enlarged 


THE RAT: DATA AND REFERENCE TABLES 


Memoir No. 6: 548 pages. Bibliography: 2206 titles 
HENRY H. DONALDSON 
Published by THE WISTAR INSTITUTE 
Philadelphia, Pa., U. 8. A. Price, $5.00 
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The Rat: A bibliography. 1924-1929. 
L. E. DRAKE and W. T. HERON. 


1353 titles—with subject index. 
Price—50 cents. 


Orders may be sent to 


The Wistar Institute, 36th Street & Woodland Ave., 
Philadelphia, Penna. 


THE SCIENCE PRESS PRINTING CO. 


PRINTERS OF 
SCIENTIFIC AND EDUCATIONAL JOURNALS 
MONOGRAPHS AND BOOKS 
Correspondence Invited 


LANCASTER, PENNSYLVANIA 
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both town or county and state are relieved of costs of 
maintenance and supervision and are benefited by the 
additional money which a greater number of visitors will 
spend within the county and state while, finally, the 
burden of the cost of protection and maintenance, borne 
by the federal government, will be distributed among 
the whole nation, so that the contribution of each indi- 
vidual will be infinitesimal, and he will be helping to 
pay for that which is rightfully his to enjoy. I fear he 
will presently no longer have the opportunity of enjoy- 
ing it, or only at much greater cost and under less 
pleasant conditions, unless we, the members of this assv- 
ciation and our friends, further bestir ourselves to save 
for this nation that which inherently and essentially be- 


longs to it.’’ 


THE ACTIVITY OF WILD MICE 

WILD mice are up and going all night and sleep in 
the daytime. But they can have the night-and-day 
rhythm of their lives dislocated by shifting the hours 
when the lights are turned on. 

This has been learned by studies conducted by Dr. M. 
S. Johnson, of the University Farm at St. Paul, Minne- 
sota, when he was at the University of Illinois. He was 
interested in the environmental factors that control the 
lives of two species of wild deer-mice. Since light is 
one of these factors he undertook to find out something 
about the way in which the mice respond to its changes. 

In order to get an automatic record of their periods 
of activity and inactivity, he hung up cages containing 
mice on a harness of rubber bands. When the mice 
moved they made the cages jiggle. The cages were con- 
nected with pens that bore on paper disks traced by 
clockwork, so that whenever the jigglings occurred the 
smooth line on the paper was made correspondingly 
sawtoothed. 

The records made by caged mice under otherwise nor- 
mal conditions showed that they slept practically all day 
and were awake and active during most of the dark 
hours. Their active period was longest in winter, when 
the nights are longest. When they were put into a dark 
room and kept dark permanently, they continued to sleep 
while it was daylight outdoors, preserving their normal 
24-hour rhythm. 

But the rhythm could be broken by turning on the 
light during the night hours. By making an artificial 
day at night in the dark room, he finally succeeded in 
getting his mice to change the order of their sleeping 
and waking periods. Then, when he turned out the 
lights and left them in permanent darkness again, he 
found that they kept to the new rhythm, sleeping at 
night and conducting their murine affairs during the 
day. 

But an attempt to hurry up the schedule of their lives, 
by shortening their ‘‘day’’ to sixteen hours, eight hours 
of darkness and eight of light, resulted only in confus- 
ing them completely. They then had no daily rhythm 
whatever, waking and sleeping at all sorts of irregular 
hours. However, when the lights were once more turned 
off, again restoring the friendly permanent dark, they 
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went back to the even tenor of their 24-hour ways, sleep. 
ing eight hours and waking sixteen. 


ITEMS 

THE planet Pluto, most distant known member of the 
Solar System, is of approximately the same mass as the 
Earth. Dr. Seth B. Nicholson and Nicholas U. Mayall, 
of the Mount Wilson Observatory, have ascertained this 
fact by studying the way that Neptune, second most 
distant planet, is pulled out of its proper path by the 
Plutonian attraction. It was by a method similar to 
this that Neptune itself was discovered from its effect 
on the motion of Uranus. Pluto was discovered last 
spring by astronomers at the Lowell Observatory in 
Arizona, but it turned out to be much fainter than had 
been expected. The new work shows that it is more 
similar to the inner, or minor, planets, Mereury, Venus, 
Earth and Mars, than to its nearer neighbors, the major 
planets, Jupiter, Saturn, Uranus and Neptune. Accord- 
ing to Dr. Nicholson’s figures, Pluto is now about three 
and a half billion miles from the earth, but it is gradu- 
ally coming a little closer. 


Dr. L. R. THompson, of the U. 8. Public Health Ser- 
vice, has told members of the House Appropriations Com 
mittee that approximately $17,278 will be needed for 
purchasing laboratory animals for the National Institute 
of Health in 1931. Wild rabbits can not be used because 
they are apt to have many different intestinal parasites, 
as well as tularemia (rabbit disease). Guinea-pigs for 
laboratory purposes cost around $.90 apiece; rabbits, 
$1.35; white mice, $.17; monkeys, $16.00; chickens, 
$1.85; pigeons, $.35; white rats, $.50; frogs, $.11, and 
eats, $.50. The establishment of an animal farm where 
the U. S. Public Health Service can rais2 and breed its 
own animals for study was suggested as a wise move by 
the House Committee on Appropriations. 


TuHarT this year will mark a halt in the yearly increase 
in deaths from cancer is the hopeful prediction made by 
statisticians of the Metropolitan Life Insurance Co. 
who have been studying the figures so far available for 
1930. If a halt does occur, it will be the first in five 
years. A slight but encouraging decrease in the number 
of cancer deaths this year has been found in their fig- 


‘ures. From January to September, 1930, the cancer 


death rate among their white policyholders was 76.8 per 
100,000 as compared with 77.2 for the same period in 
1929. Diabetes, heart disease and Bright’s disease also 
showed lower death rates so far for 1930. In fact the 
whole health picture is decidedly bright. ‘‘ Never before 
have such satisfactory health conditions prevailed in the 
United States and Canada as during the first nine 
months of 1930. Nineteen thirty, moreover, bids fair to 
be a year of best records, not only in the low mortality 
rate for all causes combined, but for several diseases 
which are of major importance, either numerically or it 
point of public health interest. The outstanding ex 
amples are tuberculosis, diphtheria, diarrheal complaints 
and puerperal conditions. The typhoid fever death rate 
also is running lower than ever before.’’ 
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CHEMISTRY 


REVISED 
EDITIONS 


IMPORTANCE 


To accompany the 
HOLMES 


Laboratory Manual 


of 


General Chemistry 
Third Edition 


HIS manual can be used either 

with the revised GENERAL 
CHEMISTRY or the author’s IN- 
TRODUCTORY CHEMISTRY. It 
offers a very wide range of selections, 
providing amply for the more able as 
well as the average student. Some of 
the exercises have been chosen to en- 
courage the research type of thinking 
and to call for ingenuity in contriving 
apparatus. All details are up to date, 
and the use of the MANUAL in con- 
nection with either one of the 
author’s texts insures a_ strictly 
modern course. 


Cloth, 163 pages (including blank 
pages for student’s notes). 
Crown 8vo, $1.60 


An outstanding textbook 


HOLMES 
General Chemistry, REV/SED 


HE revised edition, published last spring, is a new and 

even better version of this outstanding textbook. It 
presents theory simply and clearly from the student’s point 
of view; it is full of fascinating applications to modern 
science and everyday life; it offers a maximum of teaching 
aids. A great deal of new material has been introduced, 
including entire chapters on Nitrogen Fixation, Cellulose, 
Rayon, Food and Nutrition, and Photochemistry, while the 
entire book has been rewritten and rearranged. The elec- 
tronic concept of the atom is consistently followed through- 
out. The book is now a thoroughly modern treatment of 
chemistry, especially suited to the needs of students who 
have had a secondary school course, and adapted also for 
use in mixed classes. 


Waterproof Fabrikoid, 654 pages, Crown 8vo, $3.50 


To accompany any standard text 


HALE 


Laboratory Manual of General 
Chemistry 


Revised by WILLIAM G. SMEATON 


HIS highly successful manual provides ample, up-to- 

date material for a year’s experimental work, and offers 
a convenient means of recording laboratory observations 
neatly and purposefully. Revision has not altered its origi- 
nal scope and aim. Additional exercises have been included ; 
general directions are now incorporated in the first chapter; 
and a new concluding chapter, dealing with notes on analyti- 
cal material, has been written. The latter, together with the 
work on the properties of metals, furthers the author’s 
original aim of making the first year’s work a real founda- 
tion for analytical study. The manual also provides a good 
preparation for work in organic chemistry. 


Cloth, 530 pages, 12mc, $2.50 


THE MACMILLAN COMPANY 
60 Fifth Avenue New York 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


DISCOVERY IN CALIFORNIA OF IODINE 


IopINE has been discovered in paying quantities in 
southern California. This comparatively rare chemical 
elemeat has long been controlled by a South American 
monopoly which regularly maintains a ‘‘pegged’’ world 
Industries con- 
cerned with an iodine supply during possible future war 
blockade are much interested in the local prospects. 

Some time ago Los Angeles petroleum chemists, ana- 
lyzing brackish waters from oil wells near Long Beach, 
California, discovered iodides in commercial quantity. 
So great is the mass of worthless salts associated with 
the iodine, however, that difficulty has been experienced 
in extraction of the desired product. At least one com- 
pany, however, has attained some success with the prob- 
blem, and California iodine is appearing on the market. 

One of the favored methods of manufacture involves 
the treatment of the brine with nitrous acid which drives 
the iodine out of its salty compounds and permits it to 
be absorbed in activated charcoal much as war gases 
were caught in gas masks. Distillation of the loaded 
chareoal yields the precious product, which commands 
about four dollars per pound. 

Iodine holds a queer economic position in chemical in- 
dustry. To be sure, it goes into drugs, disinfectants, a 
few dyes, photographic supplies and a host of minor 
applications. Apparently nobody uses it in huge quan- 
tities, though very many persons require small quantities 
of the substance. Accordingly no one is seriously em- 
barrassed if a monopoly charges several prices for the 
supply. The South American producers could furnish a 
very much larger quantity than that now marketed, but 
prefer to restrict trade and charge a high toll. 

As yet the southern California production is not large 
enough seriously to threaten the monopoly, but with ex- 
tension of oil drilling operations it is hoped that the 
business of producing iodine may be brought down into 
the domain of the law of supply and demand. 

Jodine has two inexpensive chemical brothers, chlorine 
and bromine, which have taken over most of the large- 
seale duties which manufacturers might well have as- 
signed to the more expensive element. Iodine is a solid, 
rather than a fuming liquid like bromine, or a corrosive 
gas like chlorine. There are accordingly many situa- 
tions where chemical manufacturers would find it su- 
perior in technical use. As long as iodine is a hundred 
times as costly as free chlorine, and fifteen times as ex- 
pensive as bromine, it can hardly make much industrial 
progress. 


CONTROL OF THE JAPANESE BEETLE 


WILD carrot, hated as a noxious weed by farmers and 
cdairymen all over the country, has suddenly found a 


useful job. It affords a home and food to an insect 


newcomer brought to America from Japan to fight one 
of the most ravaging of pests, the Japanese beetle. 


Two Bureau of Entomology workers, J. L. King and 
J. K. Holloway, describe the new insect ally of man and 
tell of the efforts, finaily crowned with success, to get 
it firmly planted in its new home. They have found 
that the adult insects, which are little wasp-like crea. 
tures, make themselves at home in the flowers of wild 
carrot, feed there, and will not take kindly to any other 
plant. So it appears that a hitherto useless weed will 
become a necessary agent in combating Japanese beetle, 

When the female of the new insect ally is ready to lay 
an egg, she locates the burrow where the grub of the 
Japanese beetle lurks and feeds. How she finds the 
buried grub is still a mystery; apparently she locates it 
by sense of smell. 

Then she burrows down to the grub, and after sting- 
ing it into temporary insensibility, lays her egg on the 
underside of its body. The grub recovers from the sting 
and goes on feeding, but the egg, still attached by a 
kind of natural mucilage, finally hatches out. 

The larva of the wasplet bites hold of the grub’s body 
and sucks and sucks, growing bigger and bigger. At 
last the grub gives up the struggle and dies, whereupon 
the larva stops sucking and begins to chew, soon finish- 
ing off the carcass. 

Then it spins a loose web of silk in the burrow and 
goes to sleep in this cocoon, emerging finally as a full- 
grown adult. The males emerge a few days before the 
females, so that when the latter appear above the sur- 
face their prospective mates are there on the lookout 
for them. 

This early mating is an advantage in the propagation 
of the species, and is especially helpful to the entomolo- 
gists who want to catch the insects and transplant them 
into other beetle-infested areas, because it can safely be 
assumed that every female found feeding in the wild 
carrot flowers will soon be ready to lay her eggs. 

The insect was discovered in Japan, Chosen and China 
some years ago. Efforts have been under way for a 
decade to get it established in the beetle-infested parts 
of the United States, but it is only now that the Bureau 
of Entomology has become sufficiently well satisfied with 
the results to report success. Over 140 colonies of the 
insects have been released, mostly in the area around 
Philadelphia. It is expected that further work will 
spread the little insect to all parts of the Japanese 
beetle territory. 


DRUGS FOR MALARIA 


At the Wellcome Chemical Research Laboratories, 
London, where remedies for tropical diseases are con- 
stantly under investigation, Dr. T. A. Henry and asso- 
ciates are taking advantage of a fact discovered many 
years ago, that birds as well as men are subject to 
malaria. So birds are being tried out as experimental 
animals for proposed new malaria cures, in place of the 
time-honored guinea-pigs, rabbits and dogs. 
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BROOKLYN BOTANIC GARDEN MEMOIRS 


Volume I: 33 contributions by various authors on 
genetics, pathology, mycology, physiology, ecology, 
plant geography, and systematic botany. Price, $3.50 
plus postage. 

Volume II: The vegetation of Long Island. Part 
I. The vegetation of Montauk, etc. By Norman 
Pub. 1923. 108 pp. Price, $1.00. 

Vol. III: The vegetation of Mt. Desert Island, 
Maine, and its environment. By Barrington Moore 
and Norman Taylor. 151 pp., text-figs., vegeta- 
tion map in colors. June 10, 1927. Price, $1.60. 


AMERICAN JOURNAL OF BOTANY 


Devoted to All Branches of Botanical Science 

Established 1914. Monthly, except August and 
September. Official Publication of the Botanical So- 
ciety of America. Subscription, $7 a year for com- 
plete volumes (Jan. to Dec.). Farts of volume at 
the single number rate. Volumes 1-17 complete, as 
available, $138. Single numbers, $1.00 each, post free. 
Prices of odd volumes on request. Foreign postage: 


40 cents. 
ECOLOGY 
All Forms of Life in Relation to Environment 
Established 1920. Quarterly. Official Publication 
of the Ecological Society of America. Subscription, 
$4 a year for complete volumes (Jan. to Dec.). Parts 
of volumes at the single number rate. Back volumes, 
as available, $5 each. Single numbers, $1.25 post 
free. Foreign postage: 20 cents. 


GENETICS 
A Periodical Record of Investigations bearing on 
Heredity and Variation 


Established 1916. Bimonthly. 

Subscription, $6 a year for complete volumes (Jan. 
to Dec.). Parts of volumes at the single number 
rate. Single numbers, $1.25 post free. Back volumes, 
as available, $7.00 each. Foreign postage: 50 cents. 


Orders should be placed with 


The Secretary, Brooklyn Botanic Garden, 
1000 Washington Ave. Brooklyn, N. Y., U. 8. A. 


Indian Institute of Science, Bangalore. 


Professorship of Biochemistry 


The Council will shortly proceed to appoint a Pro- 
fessor of Biochemistry. 

The terms offered are Rs 1250 rising to 1500 per 
month, with supplementary allowance of Rs 500 per 
month for candidates appointed from overseas, and 
free house or lodging. A satisfactory grant is given 
to meet the expenses of the journey. The engage- 
ment is ir the first instance for six years, after 
which, if the appointment be not renewed, a retiring 
allowance is given by the Institution. The present 
rate of Income Tax is approximately six per cent of 
the income. 

Applications should be sent direct to Prof. F. G. 


Donnan, Chemical Department, University Col- 
lege, Gower Street, London, W. C. 1. 


THERESA SEESSEL RESEARCH 
FELLOWSHIPS 
To Promote Original Research in Biological Studies 


YALE UNIVERSITY 


A Fellowship yielding an income of $1500. Prefer- 
ence is given to candidates who have already ob- 
tained their Doctorate, and have demonstrated by 
their work fitness to carry on successfully original 
research of a high order. The holder must reside in 
New Haven during the college year, October to June. 
Applications should be made to the Dean of the Grad- 
uate School, New Haven, Connecticut, before March 
1, 1931. They should be accompanied by reprints of 
scientific publications, letters of recommendation, a 
photograph of the epplicant, and a statement of the 
particular problem which the candidate expects to 
investigate. 


“POSTLIP” 


(No. 633 Mill) 


ENGLISH FILTER PAPERS 


Manufactured in 


ANNUALLY INCREASING QUANTITIES 
for upwards of 50 years. 


White and All sizes in 
Grey Plain, Squares, 
Antique, Circles, and 
Folded 
Crinkled, Filters 
and Rolls made 
Embossed to order. 


Pure Filterings for Laboratory 
Work and in quantities for all 
industrial purposes 


See Report of TESTS made by The 
National Physical Laboratory, a copy 
of which will be sent on application, 
together with free samples if required. 


EVANS, ADLARD & CO., Ltd. 
POSTLIP MILLS, 


WINCHCOMBE, CHELTENHAM, ENGLAND. 


Journal of 


The Optical Society of America 


Published monthly by the Optical Society of 
America 


CONTENTS FOR DECEMBER, 1930 


The Mixture Data Embodied in the Tentative 
Curves of Hecht’s Theory of Vision. 


A Study of Pigment Primaries and Mixtures. 


A Suggested Method for Applying the Slitless 
Spectrograph to the Measurement of the Doppler 
Shift. 

The Absorption of Radiation from Different 
Sources by Water and by Body Tissue. 


The Filling of a Spectrograph with Light Consid- 
ered as a Geometrical Radiation Problem. 


Physical Characteristics of AC Therapeutic Carbon 
Ares. 


Subscription $4.00 per year 


(With THE REVIEW OF SCIENTIFIC 
INSTRUMENTS, $5.00 per year) 


F. K. RICHTMYER, Manager 
Rockefeller Hall, Ithaca, N. Y. 
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Ithough quinine has been the standard remedy for 
malaria ever since the Spanish missionaries learned its 
use from the Peruvians three hundred years ago, until 
within the last few years few efforts have been made to 
improve upon it or to find other tropival drugs that 
might be even more efficacious. Now investigators are 
at work on the problem from both these angles. 

One of the promising chemical derivatives of quinine, 
Dr. Henry states, is an oxidation product, quitenine. It 
has no effect on malaria, but two of its compounds, the 
butyl and amyl esters of quitenine, are vigorous in their 
action against the parasites. However, the most prom- 
ising derivative yet tested is the reduction product, 
hydroquinine. 

A number of native malaria ‘‘cures’’ from different 
parts of the world are also under investigation. Alstonia 
bark has long enjoyed a high reputation in native medi- 
cine in Africa, the Pacific islands and Australia. 
Akuaniua is another African remedy of high repute. 

eenheart bark is favored by native doctors in British 
Guiana. Alkaloids have been isolated from ail of these, 
bat only those from Alstonia have shown any activity 
in bird malaria. 


FOOD VALUE OF THE SWEET POTATO 


Sweet potatoes are of higher food value than white 
potatoes, contrary to common belief. That the protein 
ipomoein of the sweet potato is richer in the nutrition- 
ally-essential amino-acids that compose proteins than the 
protein obtained from the white variety, has been shown 
by Dr. D. Breese Jones and his collaborators in the 
Bureau of Chemistry and Soils of the U. 8S. Department 
of Agriculture. 

Proteins, those complex compounds of nitrogen, are a 
necessary constituent of any diet. Ordinarily we obtain 
our greatest amounts of these from meat, eggs or milk. 
Potatoes and sweet potatoes are more important as 
sources of starch or fuel-energy-giving material, as are 
also the cereal foods. 

Potatoes of both kinds, however, contain proteins that 
are superior in nutritional quality to those of corn and 
white bread. They contain a greater proportion of the 
essential building materials for human nutrition. 

The sweet potato has a further advantage. Dr. Jones 
has isolated and studied protein from seven or eight 
varieties. Not all of the nitrogen in white potato is due 
to protein, but t» other substances of less food value. 
These are not found in the sweet potato. 

‘he sweet potato is also very satisfactory in regard to 
its content of the essential vitamins. The common 
potato contains less vitamin A. Thus the sweet potato 
has much to recommend it as a balanced food. 

The potato has been claimed by Dr. M. Hindhede, of 
Denmark, as the perfect food. The sweet potato is 
largely unknown in Europe though it was probably in- 
troduced there a hundred years before the common 
‘‘spud.’’ It is even mentioned in Shakespeare. It 
looks as if the Danish enthusiast might have to transfer 
his attention now to the all-American product. 

Sweet potato flour can be added to wheat flour in 
making bread, with satisfactory results. A process has 


also been worked out by the Bureau of Chemistry ang 
Soils for making syrup from sweei potatoes. 

Sweet potatoes form one of the chief vegetable foods 
in the southern states. The Department of Agriculture 
suggests that a larger percentage of the crop than at 
present might be fed to farm animals as it constitutes 
a cheaper and more productive source of carbohydrate, 
or fuel-energy material than corn as a supplement to 
such protein concentrate feeds as cottonseed, peanut and 
soybean meals. The sweetness is due to the action of 
diastase, a substance present which changes the starch 
into sugar in the process of cooking. 


A METEOR SHOWER SEEN FROM A SHIP AT 
SEA 

AN ‘‘immense shower of meteors,’’ or shooting stars, 
coming as fast as 12 to 15 « minute, was observed in 
the early morning hours of November 17, from a ship 
in the Atlantic Ocean near Porto Rico by Second Officer 
G. T. Bieling, of the American steamer Annetta. One 
‘vas & briiliant fireball, that ex:loded in a flash so bright 
that an excellent flashlight photograph could have been 
taken by iis light. This body left « luminous frail vis- 
ible for 25 minutes afterwards. 

In a report of the occurrence to the U. S. Navy’s 
Hydrographic Office, Mr. Bieling said that the display 
lasted from about midnight, eastern standard time, to 
dawn. Their general course was from east to west, and 
they covered all parts of the sky. The greatest numbers 
of shooting stars were seen about 3:40 A. M., eastern 
standard time. This was the time of the regular No- 
vember meteor shower, knowa to astronomers as the 
Leonids, because they seem to radiate from the constel- 
lation of Leo, the lion. Great showers of Leonid meteors 
were seen in 1799, 1833 and 1866. Another was expected 
in 1899, but failed to materialize, because the stream of 
meteors had been switched aside by the gravitational 
pull of Jupiter. 

Astronomers have recognized the possibility of an- 
other great shower in November in the next few years, 
and thought that a good display this year might be a 
foretaste of such a shower. Generally cloudy weather 
over the United States, however, prevented extensive 
observations, though a few astronomers, especially in the 
Middle West, reported very large numbers on the early 
morning of the seventeenth. This was a day ofr s0 
later than the usual time of maximum. 

Mr. Bieling’s report indicates that the Leonid shower 
this year was even greater than was supposed at the 
time. It is hardly likely that the maximum shower of 
Leonids would come as early as 1930, so the great cluster 
of Leonid meteors is probably approaching the earth’s 
orbit. If this is the case, the next few years should see 
increasingly greater showers, with a really magnificent 
one about 1932 or 1933. 


SYNCHRONIZED BROADCASTING 
A DEMONSTRATION of the success of synchronized 
broadeasting—that is, broadcasting by two different 
stations of the same program on the same wave-length, 
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The 


Cleveland Meetings 


of the 
American Association for the 


Advancement of Science 


General Biological Supply House invites you to inspect the exhibit of Turtox 


Products which will be on display at booth No. 34 in the exhibition hall. You will find 
this booth directly opposite the registration desk. : 

We will exhibit representative biological specimens and apparatus as well as many 
new items developed in the ‘Turtox laboratories during the past year. The following 
items are mentioned as being of special interest. 


New Jewell model of the circulatory system of the cat. 
Microscopic slides of the embryology of Nereis. 
A large number of new slides for invertebrate embryology. 


Cellophane-covered herbarium sheets and a new adhesive used for attaching the cell- 
ophane to the sheets. 


Living marine forms in a salt water aquarium. 
Three types of fresh-water life which can easily be kept in, the laboratory. 


Collecting nets for every purpose. 


Specimens from far-off parts of the world demonstrating the scope of the Turtox 
collecting organization. 


A dried and expanded preparation of the spiral valve of the dogfish shark. 
Quiz sheets and key cards of common laboratory animals. 

A living specimen of the African Clawed Toad—xXenopus leavis. 
Thirty-six Free Service Leafiets on biological subjects. 

Living ants in an observation ant nest. 


Multiple compartment aquarium used in keeping groups of life for making ecological 
comparisons. 


While you are at the meeting this year, come and see us! You will be more than 


welcome 


and, we hope, find the visit enjoyé ble as well as profitable. 


Chicago 


The Sign of the Turtox Pledges Absolute Satisfaction 
General Biological Supply House 
[Incorporated] 


761-763 East Sixty-ninth Place 
Illinois 
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is afforded by two Iowa stations that have just com- 
pleted six months of such operations. The stations are 
WHO, Des Moines, and WOC, Davenport. Glenn D. 
Gillett, engineer in the Radio Development Department 
of the Bell Telephone Laboratories, has just made a full 
report of the technical features of the system. He super- 
vised its installation. 

The stations are operated by the Central Broadcasting 
Company, of Iowa, and until last winter they shared 
time on a frequency of 1,000 kilocycles. The two cities 
are about 153 miles apart. Each station could only give 
effective service within a radius of about 50 miles, so 


neither city was able to receive satisfactory service all 


of the time, even though both stations might be broad- 
casting the same program. 

Without special means of control, two stations can not 
keep on precisely the same frequency. They may keep 
close enough to the exact frequency assigned to satisfy 
the requirements of the Radio Commission, but very 
slight differences between them cause the two sets of 
waves to interfere, with disastrous results for the 
listener. 

Since June 9, WHO and WOC have been synchronized, 
with the result that about 1,000,000 people, who formerly 
received adequate service from these stations about half 
the time, now receive it all the time. This is accom- 
plished by means of a newly developed crystal control 
that is much more precise than older devices of the 
same kind. 

However, it is not possible, even with this, to maintain 
absolute synchronism all the time, so a special listening 
station was established about half way between the two 
cities. WHO is the standard, and the monitoring sta- 
tion picks up the broadcast program, whence it is sent 
back to WOC by telephone wires. When WOC begins 
to vary from synchronism, this received program be- 
comes slightly fainter, and the operator readjusts the 
transmitter. The adjustment is so delicate that a com- 
plete revolution of the control dial varies the WOC ear- 
rier frequency by but one part in a million. While 
broadcasting, an adjustment is made every 15 minutes. 

Other broadcasters are also conducting experiments 
with synchronized broadcasting, and experts expect that 
it will soon come into general use. Thus a number of 
frequencies will be freed for other broadcasters, so that 
the crowded condition of the ether will be partly 
relieved. 


ITEMS 

SEVERE earth vibrations, known as ‘‘microseisms,’’ 
which oceurred for several days beginning on December 
i4, seem to be associated with the area cof low atmos- 
pheric pressure that «ss travelling up the Atlantic coast 
The Rev. F. W. Sohon, 8.J., in charge of 
the Georgetown University Seismograph Station, said 
that the vibrations were very marked, and would have 
prevented a satisfactory record of a real earthquake if 
one had oceurred then. He stated, however, that while 


severe they were not extraordinarily so, but that they 
had often been observed in the past, of even greater in- 


tensity. He cited the opinion of his predecessor, the 
late Rev. F. A. Tondorf, 8.J., that the low pressure area 
produces a shaking of the entire coast, which is recorded 
on the sensitive seismograph. Microseisms differ from 
earthquakes in that they are continuous, while the actual 
earthquake record is separated into well-defined phases, 
The microseism vibrations have a period of four or five 
seconds, while the earthquake waves are much longer. 


THe four meteorological stations which the Sven 
Hedin Asiatic expedition established in the interior of 
Asia are being operated now by Chinese investigators, 
These stations, the only ones of their kind in an area as 
great as the continent of Australia, are gathering much 
information about the exchange of air currents between 
the polar regions and the equator. Three years ago, 
Dr. Hedin established the stations, and the meteorolo- 
gists of his expedition started the work of sending up 
balloons filled with hydrogen gas, which were watched 
by telescopes. By this method, the air currents are 
being charted. Chinese students who accompanied the 
expedition were taught the methods and last year Dr. 
Hedin presented the stations, fully equipped, to the 
Chinese Government on condition that the service be 
maintained. 


CHICKENS can now be protected from fowl pox, a 
highly infectious disease that often plays havoc with 
flocks, by a new vaccine made from pigeons. The vac- 
cine was developed by Captain T. M. Doyle, of the Vet- 
erinary Laboratory, British Ministry of Agriculture. 
Fowls treated with it acquire immunity against fowl pox 
both under laboratory conditions and also in ordinary 
commercial practice. The immunity is fully established 
about the fourteenth day after inoculation. The vaccine 
does not give rise to any loss of condition or constitu- 
tional disturbance, nor does it seem to interfere with egg 
production. During the past six months, 50,000 doses 
of the vaccine have been given to infected fowls. The 
results were all excellent except in one case, and in that 
case it is just possible that the fowl was suffering from 
some disease other than fowl pox. 


Or the women injured in industrial accidents, the 
greatest numbers are in the younger age groups, the 
U. S. Women’s Bureau has found from a study of cases 
receiving employees’ compensation in eight states. In 
Maryland, over 40 per cent. of the compensation claims 
allowed during one year were for accidents to young 
girls under 21 years of age. This number is out of 
proportion to the number of that age employed ‘n i) - 
dustry, for census figures show less than 21 per cent. of 
employed women in Maryland to be under 20. In other 
states the proportion of injured under 21 years run from 
25.5 per cent. in Massachusetts, to 37 per cent. in 
Georgia. Although fewer girls than boys were hurt, 
the proportion of young people was higher for the 
women. Young people were most often hurt by ma- 
chinery; older ones by falls. The most serious in- 
juries occurred in the laundry industry. 
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New SERIES 
Vout. LXXII, No. 1878 


SineLe Corres, 15 Crs. 


Fray, DecemBer 26, 1930 ANNUAL SUBSCRIPTION, $6.00 


VAN SLYKE 
CONSTANT VOLUME 


Blood Gas Apparatus 


For the determination of CO2, CO and O2, in Blood and Other 
Solutions, Micro Kjeldahl Determination of Nitrogen, Urea, 
Etc. 
The fine glass blowing, vacuum tight grinding, accurate en- 
graving and excellence of mechanical workmanship of the 
Van Slyke Constant Volume Apparatus made in our own 
shops is evident and much appreciated both here and abroad. 
Of equal importance, but not so evident, are the many faith- 
fully executed details of Dr. Van Slyke’s specifications and 
verbal instructions. 
Far from being details of minor importance they are actually 
essentials. They must be complied with—correct results are 
not possible otherwise. 
Every stock Van Slyke Apparatus is made with the same care 
as though intended for Dr. Van Slyke’s personal use. 

Write for further particulars. 


AMEND 


Established 1851, Incorporated 1897 


Headquarters tor. LABORATORY APPARATUS and CHEMICAL REAGENTS 


We have no agents. To be sure of E.&A. material order direct. 


NEW YORK, N. Y. 
Third Ave., 18th to 19th St. 


Entered as second-class matter July 18, 1923, at the Post Office at Lancaster, Pa., under the Act of March 3, 1879. 
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PANDANACEAE 


from 
Fiji—Tonga—Hawaii 
British Borneo—Annam, Inde China 


By UGLINI MARTELLI 
Illustrated: price, 75 cents 


NICOTIANA 


Chromosome Number and Morphology 


somal chimeras of N. sylvestris. 


INTERSPECIFIC HYBRIDIZATION 


The cytology of a sesquidiploid 
Hybrid between tabacum and sylvestris 
| Both papers by JOHN MILTON WEBBER 
' 45 and 25 cents respectively 
| 


University of California Press 
Berkeley, California 


} 
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The character of tetraploid areas in chromo- 


LETTERING 


By Malcolm Lloyd 
Formerly with the U. 8. Geological Survey, ete. 


This is a practical manual for use of engi- 
neers and draftsmen. It is based largely 
on the methods of the U. S. Government 
Department, more particularly the U. S. 
Geological Survey, and the best practice 
of the engineering departments of many 
of the larger railways and corporations. 
It is the outcome of a long experience and 
observation. 


Illustrated By Full Page Plates 
Fabrikoid $2.50 Postpaid 


P. Blakiston’s Son & Co. Inc. 


Publishers 1012 Walnut Street Philadelphia 


CHARLES SCRIBNER’S SONS 
NEW YORK LONDON 


& PRINCETON UNIVERSITY PRESS 


Henry Fairfield Osborn 


Biological Series (1894-1929) 
|. FROM THE GREEKS TO DARWIN 


New and completely revised edition of this stand- 
ard historical work. 12mo. 3d thousand. $2.50 


"HL. IMPRESSIONS OF GREAT NATURALISTS 


Sequel to Vol. I. Darwin, Wallace, Fuxley, Bal- 
four, Bryce, Pasteur, Leidy, Cope, Butler, Bur- 
roughs, Muir, Roosevelt. With portraits. 12mo. 
New and extended edition. 4th thousand. $2.50 


Hil. EVOLUTION AND RELIGION IN EDUCATION 


Discussion with Bryan and other Fundamental- 
ists of 1922-25. 12mo. 12th thousand. $2.00 


IV. CREATIVE EDUCATION 


Fifty years’ observation and experience in school, 
college, and university education and the training 
of biologists and geologists. “I rejoice that you 
have put your ripe experience into this brilliant 
book. It tonic.”—Witt1am McAnprew. 


With portraits. 12mo. $2.50 
Life History of Earth and Man Series 
(1907-1928) 


1. THE ORIGIN AND EVOLUTION OF LIFE 


On the theory of action, reaction, and interaction 
of energy. Profusely illustrated. 8vo. 12th 


thousand. $4.00 
il. THE AGE OF MAMMALS 

New and revised edition now in preparation. 

Profusely illustrated. 8vo. $6.00 
ili. EVOLUTION OF MAMMALIAN MOLAR 

TEETH 

The tritubercular theory of mammalian dentition. 

Profusely illustrated. 8vo. $2.75 
IV. MEN OF THE OLD STONE AGE 


Standard work in human archeology. Profusel 
illustrated. Thirteenth printing. Cr. 8vo. 20t 
thousand. $5.00 


Published by Princeton University Press 


V. MAN RISES TO PARNASSUS 


Intellectual and spiritual evolution of man to 
close of New Stone Age. Sequel to Vol. 1V. II- 
lustrated. 8vo. 3d thousand. $2.50 


Published by Princeton University Press 


Vi. COPE, MASTER NATURALIST 


Life and Letters of Edward Drinker Cope. Foun- 
dations of natural history and vertebrate palzon- 
tology in America. Complete classified, annotated 
bibliography. Profusely illustrated. 8vo. $3.50 


FIFTY-TWO YEARS OF RESEARCH, 
OBSERVATION AND PUBLICATION 


A life adventure in breadth and depth. Scientific 
biography; complete chronologic and classified 
bibliography from to 1930. Portraits. $1.50 
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L & N Automatic Recorders 


For Various Null Measuring Circuits 


The following are a few 
of the measurements that 
are made and recorded by 
stock L & N Recorders: 


Temperatures with thermo- 
couples 


Temperatures with resistance 
thermometers 


Electrolytic conductivity 
Hydrogen ion concentration 
Humidity 

Radio fading 

Speed 

Frequency of a.c. systems 
A.C. Voltage 

D.C. Current 

D.C. Voltage 

so, 

co, 

Other Gases 

Power Totalizing 

Water Level 


PH (Hydrogen ion concentra- 
tion) 


Smoke Density 


HIS machine will operate auto- 
matically on any of the more usual 
null electrical measuring circuits, and 
will record the measurement. With 
most circuits the record will have a limit 
of error of 0.5 per cent of the range. It 
frees laboratory assistants from routine 
data-reading and graphic tabulation. 
This Recorder is the identical machine 
that is used throughout industry for 
measurements such as those listed to the 
left. It is a sturdy, standardized, thor- 
oughly reliable instrument for either 
shop or laboratory. The circuit of the 
Recorder can be furnished te meet spe- 
cial requirements. 


Write for further information address Section S. 


LEEDS & NORTHRUP COMPANY 
{- 4901 STENTON AVENUE PHILADELPHIA, PA. 


LEEDS & NORTHRUP _ 


ELECTRICAL MEASURING INSTRUMENTS HUMP AND HOMO HEAT TREATING FURNACES 
POTENTIOMETER PYROMETERS AUTOMATIC COMBUSTION CONTROL. 
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you considered the advanta 

of these new Freas Laboratory ovens? 

HE new ideas and improved features in their sure even delivery of heat to all parts of the oper- 
a design benefit you directly—since they admit ating space—also permitting the use of shelves or 
he: of more accurate tests or more uniform heat treat- trays without obstructing its air circulation. 

ES ment, in less time, and at a lower cost than has Far better results are obtained in these Freas 
aa been possible heretofore—raising the effectiveness ovens with torced-air circulation than it is possible 
s and efficiency of your laboratory operations. to secure in ovens dependent upon gravity flow or 
The most remarkable, and an exclusive feature, natural citéulation of the air for the transfer of 
ee only co be found in Freas ovens, is the introduction _ heat to the samples. 

fe of mechanical heat convection in laboratory equip- They diminish considerably the time required for 
st ment of this character—providing constant heat heat-treating operations, and assure more reliable 
a delivery, at a maximum rate of flow, precisely con- and accurate tests; and also, relieve the attendant 
pe trolled both as to intensity and uniformity. of much care, trouble, worry, and expense. 

+ These new Freas laboratory ovens are electrically Made in three different standard sizes for various 
LS heated, and equipped with a motor-driven turbo- operating temperatures up to 260°C—they are fur- 
Yi fan which produces the rapidly moving air stream  nished complete, with two adjustable shelves, ready 
>} that carries the heat to the samples and carries for use. 
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away the liberated moisture and gases. The degree 
of heat in the air is thermostatically controlled to 
safeguard samples from excessive temperatures, and 
a uniform horizontal air-flow is maintained to in- 


In response to your inquiry for further informa- 
tion, we will send you a printed folder giving com- 
plete details, with a list of sizes available and other 
important and interesting data. 


THERMO-ELECTRIC COMPANY 


: 1207 SOUTH GROVE STREET 
DISTRIBUTORS OF FREAS LABORATORY OVENS, INCUBATORS, AND WATER BATHS 


Eimer & Amend, New York, N. Y. Fisher Scientific Company, Ltd., Montreal, Canada. E. H. Sargent & Co., Chicago, Ill. 
Will Corporation, Rochester, N.Y. Braun-Knecht-Heimann Co., San Francisco, Calif. H.V. Grosch Co.,8an Juan, Porto Rico. 
Fisher Scientific Company, Pittsburgh, Pa. Denver Fire Clay Co., Denver,Colo. Kansas City Lab. Sup. Co., Kansas City, Mo. 
oe McKesson-Bedsole Colvin-O’Dell, Inc., Birmingham, Ala, Braun Corp., Los Angeles, Calif. Antiga & Company, Havana, Cuba. 
ae Canadian Laboratories Supplies, Ltd., Toronto and Montreal, Canada. A. Gallenkamp & Co., Ltd., London, England. 
Tanaka Shoji Kaishia, Ltd., Tokio, Japan. a 
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The fact that the ‘‘Chainomatic’’ Balance is preferred to any other type of balance is the most con- 
vincing evidence of the superiority of the ‘‘Chainomatic’’ principle. A ‘‘Chainomatic’’ Balance wins 


preference only by performance. 


Accurate and Dependable Weighings in one-quarter of the time 


Analytical ‘“‘Chainomatic”? Balance No. 9 


The Perfection of Mechanical Construction 
THE HIGHEST GRADE 
BALANCE IN THE 
MARKET 


BEAM ARREST (Patent) 


The special construction of the 
beam arrest not only insures the 
positive alignment of the agate 
edges with their respective bear- 
ings, but is so designed that the 
centre agate knife edge is directly 
over the centre of the column. 
This is of great importance. In- 
suring the greatest possible per- 
manency and stability even when 
the heaviest loads are used. The 
beam arrest arms and the beam 
being pivoted about a common 
axis, the supporting points of the 
arrest arms move through the 
same are as the supporting points 
of the beam, so that contact be- 
tween edge and bearing always 
remains the same, the shifting of 
the beam with the consequent 
dulling of the agate edges rub- 
bing over their respective bear- 
ings being entirely precluded. 


MOVABLE INDEX OR 
“AUTO-DEX” (Patent) 


In adjusting the equilibrium 
- of any balance it is customary 
to do so by means of the adjusting nut at the end of the beam ; this necessitates the raising and lowering 
of the front sash several times. No. 9 Balance is equipped with a movable index (auto-dex) which 
is controlled by a thumb wheel situated at the front of the balance case. A slight turn of the thumb 
wheel moves the index plate to the left or right as required until the indicator pointer is coincident 
with zero of the index. It will be at once apparent that this method will prove a great time saver, 
obviating the necessity of touching the adjusting nut, or of recording the rest point, as the rest point 
and the zero point will always be coincident. With the movable index the Agate Edges will last much 
longer, as it will be unnecessary to release the balance so many times. During one year this may 
amount to a thousand times or so. 


Send for Bulletins Nos. 330, 331. 


CHRISTIAN BECKER, Inc. 


Sales Offices 
92 Reade Street, New York City 
228 No. La Salle Street, Chicago, IIl. 
49 California St., San Francisco, Cal. 
Factory: 147-153 Eighth St., Jersey City, N. J. 
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FILES your APPARATUS well 
your and 
SUPPLIES 


You can now file your laboratory supplies and apparatus in a most approved 
manner, keeping them in the best of condition, avoiding breakage and having the 
item you want right at your finger tips. The Schwartz Sectional System is to 
the laboratory what the Modern Letter File is to the Busy Office. The interior 
of the Apparatus & Instrument Unit Cabinet is adjustable for your various sized 
apparatus and instruments like the drawers in Standard Unit Chemical Cabinet, 
which accommodates containers from small vials to large botties or cartons. 


The Apparatus and 
Instrument Unit 
Cabinet, with door 
shown open, (right) 
and the Standard 
Unit Chemical Cabi- 
net (left) with sani- 
tary leg base. 


Pat. Jan, 11, 1910. May 17, 1921 


Schwartz Cabinets are made to match the color of your other furniture and 
in size to suit the needs of the smallest or the largest laboratories. 


Write for Booklet ‘‘S’’ containing illustrations and Net Prices 


SCHWARTZ SECTIONAL SYSTEM 


INDIANAPOLIS, INDIANA 
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Announcement by 


THE SCIENTIFIC EQUIPMENT CO. 


OF NEW YORK 
And 


THE CENTRAL SCIENTIF IC CO. 


Tes NAMES of the Scientific Equipment Company of New York and of 
the Central Scientific Company of Chicago have been associated for many 
years, during which the Scientific Equipment Company has operated as the 
Eastern Sales Division of the Central Scientific Company and of the Kewaunee 
Manufacturing Company. As the Eastern Sa.es Division of bot’: companies, 
the Scientific Equipment Company has devoted its efforts to the sale of both 
laboratory furniture and apparatus. 

The demands on the time of the Scientific Equipment Company in the furniture 
field have been growing heavier annually and it has become necessary to con- 
eentrate the services of its entire staff on the sale of furniture. Beginning 
January Ist, 1931, the Scientific Equipment Company will devote! its time en- 
tirely to the sale of laboratory furniture and accessory equipment, continuing 
as the Eastern Sales Division of the Kewaunee Manufacturing Company. The 
new arrangement will permit giving still better personal attention and more 
intensive sales effort to the Kewaunee furniture line. In the enlarged display 
rooms of the Scientific Equipment Company at 70 Fifth Avenue will be found 
an interesting exhibit of tables and cabinets for Educational and Industrial 
Science Laboratories, Home Economics, Art and Vocational Departments and 
Libraries of Educational Institutions. 

The Central Scientific Company which has recently established an Eastern 
Division and warehouse at Boston, Massachusetts, through consolidation with 
the L. E. Knott Apparatus Company, will supplement the sales activities of its 
Eastern Division by maintaining a sales office and show room in the Daily 
News Building on East 42nd Street, New York City, in charge of Mr. Arthur 
Seubert who was for many years associated with the Scientific Equipment 
Company. A complete stock of scientific apparatus and reagent chemicals will 
be carried at the Boston warehouse. 

The Scientific Equipment Company and the Central Scientific Company will 
continue to co-operate to the best interests of their numerous patrons and 
customers among the laboratories of the East. 

We thank our friends for their many favors entrusted to us jointly and sepa- 
rately in the past. We solicit your inquiries and orders in our respective lines 
beginning with the New Year. 


Central Scientific Company Scientific Equipment Company 
460 East Ohio Street 70 Fifth Avenue 
Chicago, Illinois New York, New York 
New York, Boston, Toronto, Los Angeles Boston, Washin; ton, Syracuse 
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NEW CATHETOMETER 


ti For the convenient reading of thermometers, burettes, manometric comparisons, etc. 


2877-A 2877-B 


CATHETOMETER, for the convenient reading of thermometers, burettes, manometric compari- 
sons, ete. Recommended as particularly satisfactory for the reading of Beckmann thermometers as in 
q calorimetry, ete. For use in either vertical or horizontal position. 


The optical system is a tele-microscope focusing from 20 cm to infinity. At a distance of 20 cm 
the magnification is 30x, and at one meter 8x. The eyepiece is provided with one straight cross-hair 
through the center, which is rotatable through 90° C. 


The total height is 60 em, with the column graduated over a length of 40 cm in 1 mm divisions. 
A plumb line provides for vertical adjustment, and the base has three leveling screws. The vertical 
motion is by rack and pinion and reads by a vernier to 0.1 mm. The telescope support is of the con- 
ae ventional double ‘‘V’’ pattern and swings about its vertical axis through 135°. The telescope has a 
e double draw tube, which can be firmly clamped to prevent shifting between readings. 


f 2877-B. Erecting Prism, for use with above. For attachment at end of telescope in front of the object glass 
Ti for convenience in direct reading of thermometer scales. As the telescope furnished with the 
; : above Cathetometer—in common with other similar reading telescopes for laboratory use—results 
in an inverted image, the use of an erecting prism, particularly for thermometer ‘scale readings 
or other seales on which figures or printed matter are not reversed, is recommend as a con- 
fe venience. The use of this erecting prism does not alter the optical system of the Cathetometer. 


ARTHUR H. THOMAS COMPANY 


RETAIL-WHOLESALE-EXPORT 


LABORATORY APPARATUS AND REAGENTS 


: WEST WASHINGTON SQUARE PHILADELPHIA, U. S.A. 
Cable Address, BALANCE, Philadelphia 
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THE MICROSCOPE 


By SIMON H. GAGE, of Cornell University 
Revised, Dark-field Edition (1927) now Available. 
nd the New in Microscopy, with a special chapter 
a — Dark-field Methods and their Application. 
Postpaid, $3.50 


COMSTOCK PUBLISHING CO., ITHACA, N. Y. 


HgSpeed MIXERS 


Clamp to any tank, operate from light cir- 
cuit, mix all liquids, maintain even temper- 
ature baths. Thousands used in sizes for 


1 to 50,000 gallon tanks. 


Write for Catalogue 


ALSOP ENGINEERING ¢O. 
39 West 60th St., New York 
FINE SHELLS 

I have one of the largest stocks in the World, 25,000 spe- 
cies. Prices right. Collections furnished of any size, or 
sent on selection. Look them over in your own home, and 
pay for what you keep. Send one dollar bill and get fine 
four-inch land shell, with one of its eggs, white, blown, 
1 inch long, fine for teaching. Have hundreds others just 
as interesting. Get started buying this class of material 
and you will find teaching easy. 


WALTER F. WEBB 
202 Westminster Road 


Also 
Filters, 
Glass- 
Lined 
Tanks 


Rochester, N. Y. 


\ 


}-PHONELESCOPE 
Teaches Through the Eye 


SOUND, ELECTRICITY 
CAPITAL APPARATUS WORKS 

| Box 835 Washington, D. C. | 


PHOTOELECTRIC CELLS 


In the world of science the new Type “A” 
G-M VISITRON photoelectric cell is hailed 
as the outstanding achievement. Physical 
and electrical characteristics described in 
our Bulletin 119. Send for it—it’s free! 


GM LABORATORIES 


Chicago, U. 8S. A. 


1808 Grace Street 


JAGABI RHEOSTATS— 


wound on porcelain tubes instead of porcelain 
enameled iron tubes, have high insulation and low 
inductance. They meet an ever increasing demand 
by Educational, Research and Industrial Labora- 
tories for better and more rugged Jagabi Rheostats. 
Write for new Catalog 1230-8 listing 57 standard- 
ized ratings, which are carried in stock. 


JAMES G. BIDDLE, 1211-13 ARCH ST., PHILADELPHIA 


NEW 
Analytical Balance 


With Attachment Eliminating the Use of 


No. 3065G 


This new attachment represents another im- 
portant advance in scientific instrument develop- 
ment and offers many advantages; for instance: 
1. No rider arrangement required 
2. Eliminates use of small weights 
» No MOVING PARTS to wear and affect the 
accuracy 
Safe action guaranteed by ball bearings 
. Zero point can be reset any time 
. Weighings can be made with balance in mo- 
tion 
Reasonable in price ($95.00 to $115.00) 
There is no other baianee which offers the facili- 
ties and improvements of this balance. 
Complete information and prices will be mailed 
upon request. 


PALS COMPANY 


Apparatus for Industrial and Laboratory Use 
153 West 23rd Street New York, N. Y. 


Rid d All igh 
| ider an Weights Up to 100 Mgm. 
4 
(ens 
pe. ee Use Hoke devices 
for the control of. 
— conipressed gases | 
| 
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RECENT SCIENTIFIC BOOKS 
which by arrangement with The Science Press are offered by 
G. E. STECHERT & CO., 31 East 10th St., New York 
to which firm orders should be addressed 


MATHEMATICS 


Doehlemann, arl. Geometrische Transformationen, 
2nd ed. by W. Qlbrich. Ill. 254 pp. $3.48. 
Kowalewski, Gerhard. Integralgleichungen. Iii. 302 
pp. $3.96. | 

Kronecker, Leopold. Werke. Ed. by K. Hensel. Vol. 
V. pp. x+528. $13.20. 

Lietzmann, Walter. Mathematik. u. bildende Kunst. 
131 ill. 150 pp. $1.63. 

Rosmanith, G. Mathematische Statistik der Personen- 
versicherung. 141 pp. $-.48. 

Tropfke, Johannes. Geschichte d. Elementar-Mathematik 
in systematischer Darstellung mit bes. Beruecks. d. 
Fachwoerter. Vol: I: Rechnen. 3rd ed. pp. vii+222. 
$3.17. 

Waerden, B. L. Moderne Algebra. Unter Benutzg. v. 
Vorlesungen v. Artin & E. Noether. Pt. 1. pp. vilit+ 
243. $4.13. 


PHYSICS 


Augenheiser, G. Angewandte Geophysik. Ill. 256 pp. 
(Handbuch d. Experimentalphysik). $12.96. 

Bragg, William. Was ist Materie? Transl. by Finkel- 
stein. Ill. 190 pp. $2.35. 

Brenzinger, J., & Wilhelmy, Dr. Allgemeine Grund- 
lagen. Physik u. Technik d. Roentgenverfahrens. IIL. 
235 pp. $6.25. 

Debye, P. Elektronen-Interferenzen. Ill. pp. vii + 85. 
$1.44. 

59 Vortraege (mit Diskussionen), darunter 13 zusam- 
menfassende Vortraege ueber das Hauptthema: Spektro- 
skopie u. Molekelbau. 128 tab. 184 ill. pp. iv+259. 
$2.88. 

Haas, Arthur. Einfuehrung i. d. theoretische Physik 
mit bes. Beruecks. ihrer modernen Probleme. Vol. 2. 85 
ill. 5th u. 6th ed. pp. vilit+448. $4.44. 

Rokr, Moritz. Die optischen Instrumente. Brille, Lupe, 
Mikroskop, Fernrohr, Aufnahmelinse wu. ihnen verw. 
Vorkehrungen. 4th ed. 91 ill. pp. v+130. $1.37. 
Ulich, Hermann. Chemische Thermodynamik. Ill. 353 
pp. $4.80. 


CHEMISTRY 


Bass, Jacob. Papieratlas d. gangbarsten Papiersorten. 
Fuer Gewerbe-, Handels- u. Fachschulen, sowie f. d. 
gewerbl. u. d. Verkaufspraxis. 140 partly colored charts. 
39 pp. $2.52. 

Bericht des Forschungsinstitutes der cechoslovakischen 
Zuckerindustrie in Prag. 33. 1929-1930. Ill. pp. xiv 
+352. $3.20. 

v. Euler, H. Biokatalysatoren. 68 pp. $1.44. 
Kremann, R., & Mueller, R. Elektromotorische Kraefte, 
Elektrolyse u. Polarisation. Pt. II. Elektrolyse u. 
Polarisation. 200 ill. 223 plates. pp. xi+835. $18.72. 
Loewen, Heinrich. JEinfuehrung i. d. organische 
Chemie. 25 ill pp. viit+216. $1.15. 

Nylen, Paul. Studien ueber organische Phosphorver- 
bindungen. Il. 239 pp. $1.40. 

Ostwald, W. Kolloidwissenschaft, Elektrotechnik wu. 
heterogene Katalyse. 63 ill. 110 pp. $1.20. 


CHEMISTRY—Continued 


Ostwald, W. Organische Chemie und Kolloidchemnie. 
VIII. Verhandlungsbericht d. Kolloid-Ges. Haupt- 
vortraege geh. auf d. 8. Hauptversammlung d. Kolloid- 
Ges. in Frankfurt a. M. vom 9. —11. Juni, 1930. 65 
ill. 124 pp. $1.92. 

Sauter, Erwin. Heterogene Katalyse. Ergebnisse d. 
neueren Entwicklung d. chemisch-physikal. Erforschung 
d. durch Grenzflaechen beschleunigten chem. Reaktionen. 
15 ill. pp. x+80. $1.73. 


ASTRONOMY 


Deutsches meteorologisches Jahrbuch. Freistaat Sach- 
sen. Ed. by E. Alt. Jg. 46. 1928. $7.92. 

Jahrbuch d. Norwegischen Meteorologischen Instituts. 
Ed. by the Norweg. Meteorolog. Institut. Jg. 63 (1929) 
pp. xii+171. $1.40. 

Knoch, Karl. Ergebnisse d. Beobachtungen an d. Sta- 
tionen II. u. III. Ordnung. 1927. pp. xviit+174. (Dts. 
Meteorolog. Jahrb. Preussens) $5.76. 

Knoch, K., & Reichel, E. Verteilung wu. jaehrlicher 
Gang d. Niederschlaege i. d. Alpen. Ill. 84 pp. $3.12. 
Kohlschuetter, Arnold. Tafeln fuer galaktische recht- 
winklige Bewegungskoordinaten. (Veroefftl. d. Univ.- 
Sternwarte zu Bonn No, 22) 141 pp. $2.88. 

Nippoldt, Alfred. Ergebnisse d. magnetischen Beobacht- 
ungen in Potsdam u. Seddin. 1928. 38 pp. (Veroeff. 
d. Preuss. Meteorol. Inst.) $2.40. 


GEOLOGY—GEOGRAPHY 


Dannenberg, Arthur. Geologie d. Steinkohlenlager. 
Vol. II. Pt. 2. 57 ill. 145 pp. $3.36. , 
Eberl, B. Die EHiszeitenfolge im noerdlichen Alpenvor- 
lande. 425 pp. $7.20. 

Geiger, Wilhelm. Unter tropischer Sonne. Wander- 
ungen, Studien, Begegnungen in Ceylon u. Java. [Il. 
232 pp. $1.80. 

Mohr, H. Der Nutzglimmer. Ill. 270 pp. $6.96. 
Nippoldt, Alfred. Verwertung magnetischer Messungen 
2. Mutung fuer Geologen u. Bergingenieure. Ill. pp. 
vii+74. $3.96. 

Quiring, H. Die zeitlichen Beziehungen d. Flussterras- 
sen Europas u. Nordamerikas zu d. Menschheitskuliuren. 
34 pp. $-.80. 

Schacher, Gerh. Der Balkan u. seine Wirtschaftskraefte. 
266 pp. $3.36. 


BOTANY 


Backeberg, Curt. Kakteenjagd zwischen Texas u. Pata- 
gonien. Ill. 127 pp. $2.16. 

Fuhrmann, Ernst. Die Pflanze ale Lebewesen. Eine 
Biographie in 200 Aufn. pp. viii +200. $2.04. 

Goebel, K., & Sandt, W. Untersuchungen an Lwvft- 
wurzeln, Ill. 24 pp. $2.88. 

Hustedt, Friedrich. Bazillariophyta (Diatomeae) 2nd 
ed. 875 ill. pp. viii+466. (Pascher, Suesswasser- 
Flora Mitteleuropas, H. 10) $4.68. 


Ruebel, Ed. Pfianzengesellschaften der Erde. Ill. pp. 
xiii + 464. $7.20. 
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ZOOLOGICAL SCIENCE 


Buchner, Paul. Tier u. Pflanze in Symbiose. 2nd ed. 
of ‘Tier u. Pflanze in intrazellularer Symbiose.’’ 336 
textill. pp. xx+900. $24.77. 

Rensch, B. Line biologische Reise nach d. Kleinen 
Sunda-Inseln. Ill. 236 pp. $3.36. 


Schmidt, B. Aus der Welt des Tieres. Ill. 228 pp. 
$11.52. 
Thienemann, August. Tropische Binnengewaesser. 


Ergebnisse e. von H. J. Feuerborn, F. Ruttner u. A. 
Thienemann im J. 1928 u. 1929 nach Java, Sumatra u. 
Bali unternommenen limnologischen Forschungsreise. 
Vol. I. 1. 180 ill. 10 charts. 196 pp. $6.00. 
Tierphaenologische Beobachtungen in Finland. (Bidrag 
till kannedom af Finlands natur och folk, H. 83) 1912- 
1913. 151 pp. $1.40. 


PSYCHOLOGY 


Bernfeld, Siegfried. Trieb u. Tradition im Jugendalter. 
Kulturpsycholog. Studien an Tagebuecher. pp. iii+181. 


$2.30. 
Deutsch, Helene. Psychoanalyse. d. Neurosen. 11 
Vorlesungen. 189 pp. $2.16. 


Hoefler, Alois. Psychologie. 2nd ed. Vol. I. 20 iil. 


pp. xv+642. $9.20. 

Kroh, Oswald. Die Psychologie d. Grundschulkindes. 
350 pp. $1.98. 

Lange-Eichbaum, Wilhelm. Das Genie-Problem. 
Einf. Ill. 125 pp. $1.08. 

Wallaschek, Richard. Psychologische Aesthetik. Ed. 
by Oskar Katann. pp. xxxv+799. $8.40. 

Ziehen, Th. Die Grundlagen d. Charakterologie. II. 
372 pp. $2.55. 


ENGINEERING 


Anderle, Franz. Radio-Kurzwellen u. ihre Eigenschaften. 
Gemeinverstaendlich. 172 ill. pp. vii+122. $2.02. 
Franke, Georg. Handbuch der Brikettbereitung. Vol. 
I. Das Brikettieren d. Braunkohlen. 2nd ed. Ill. 571 
pp. $11.52. 

Haeder, W.: Die Berechnung eines Fahrzeug-Diesel- 
Motors mit luftloser Einspritzung einschl. saemtl. Hilf- 
sapparate. Handbuch f. Studium u. Prazis. 30 Kons- 
truktionstaf. (Werkstattzeichngn.) u. alphabet. Sachverz. 
pp. xi+335. $5.76. 

Helmholtz, R., & Staby, W. Die Entwicklung d. Loko- 
motive im Gebiete d. Vereins deutscher Hisenbahnver- 
waltungen. Vol. I. 1835-1880. Ill. pp. xi+446. 
$19.80, 

Hradecky, Karl. Die Strichprobe d. Edelmetalle. 12 
ill. pp. v+83. $1.80. 

Hubendick, C. Spiritusmotoren. Studien ueber d. Ver- 
wendung v. Spiritus wu. Spiritus-Kohlenwasserstoff- 
Gemischen f. d. Vertrieb v. Vergasermotoren. Transl. 
by G. Gerson. Ill. 139 pp. $2.88. 

Huelsemann. Die Bergwerke Deutschlands. Ill. 412 
pp. $8.16. 

Litinsky, L. Pruefanstalt fuer feuerfeste Materialien. 
Ill. 127 pp. $2.07. 


RECENT SCIENTIFIC BOOKS (Continued) 
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Liwschitz, M., & Gloeckner, H. Die elektrischen Mas- 
chinen. Vol. II: Konstruktion u. Isolierung. 462 ill. 
13 charts. pp. vili+306. $4.56. 

Marcussen, J. Die natuerlichen u. die kuenstlichen 
Asphalte. 2nd ed. Ed. Burschartz & Wilke. 253 pp. 
$4.56. 

Schennen, H., & Juengst, F. Lehrbuch d. Erz- u. Stein- 
kohlen-Aufbereitung. 2nd ed. by Ernst Bluemel. 430 
ill. pp. xxviili+ 720. $13.92. 


MEDICAL SCIENCES 
Bleuler, Eugen. Lehrbuch der Psychiatrie. Sth ed. 63 
ill. pp. ix+526. $6.14. 
Bremm, Jakob. Der Tiroler Joseph Ennemoser 1787- 
1854 eim Lehrer des tierischen Magnetismus. Ill. 160 
pp. $2.16. 
Cimbal, Walter. 
xvi+ 356. $3.36. 
Freund, Ludwig. Die Parasiten, parasitaeren u. sonsti- 
gen Krankheiten d. Pelztiere. 70 ill. pp. vii+229. 
$3.60. 
Gelpke & Schlatter. Unfallkunde fuer Aerzte u. Juris- 
ten. 2nd ed. 664 pp. $4.80. 
Glaesmer, E. Die Formenfehler u. die plastischen Opera- 
tionen des weiblichen Brust. 94 pp. Ill. $2.07. 
Haberlandt, L. Das Herzhormon. Ill. 64 pp. $-.87. 
Hermann, Dr. Krankhafte Seelenzustaende beim Kinde. 
3rd ed. 249 pp. Ill. $2.20. 
Kafka, Viktor. Die Zerebrospinalfluessigkeit. 71 ill. 
pp. x+ 400. $7.92. 
Kraft, Ernst. Analytisches Diagnostikum. Die chem. 
mikroskop. u. bakteriolog. Untersuchungsmethoden von 
Harn, Auswurf, Magensaft, usw. 4th ed. 153 ill. pp. 
xvi+ 464. $5.90. 
Leschke, Erich. Stoffwechselkrankheiten. 
zinische Praxis Bd. XI) 130 pp. $2.31. 
Lipowski, I. Moderne Pharmakotherapie. 166 pp. 
$2.40. 
Michaelis, L., & Rona, P. Praktikum d. physikal. 
Chemie, insbes. d. Kolloidchemie f. Mediziner u. Biologen. 
4th ed. 62 ill. pp. x+253. $3.02. 
Morgenthaler, W. Die Pflege der Gemuets- u. Geistes- 
kranken. 283 pp. $2.88. 
Pincussen, Ludwig. Photobiologie. Ill. 542 pp. $9.36. 
Schaeffner, A. Enzyme wu. ihre Bedeutung zur Kons- 
titutionsermittlung von Naturstoffen. 58 pp. $-.48. 
Scheminzky, Ferdinand. Leitfaden fuer d. physiolog. 
Uebungen, 82 ill. pp. vii+207. $2.59. 
Soerensen, J. Die Mund u. Halsoperation. Lil. 
$22.80. 
Soisalo, Pauli. Ueber die Blutzuckerkurve d. gesunden 
Menschen. Mit bes. Beruecks. d. Standardisierung d. 
Diaet. Akadem. Abh. Helsingfors. 115 pp. $12.00. 
Storch, Hans. Die Zahl in der Orthopaedie. Ill. 162 
pp. $5.76. 
Vogt, Alfred. Lehrbuch u. Atlas d. Spaltlampenmikros- 
kopie d. lebenden Auges. (3 Parts) Part I: Technik u. 
Methodik. Hornhaut u. Vorderkammer. 692 ill. & 83 
charts. pp. xiii+313. $42.72. 


Die Neurosen d. Lebenskampfes. pp. 


(Medi- 


457 pp. 
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1201 Wrightwood Avenue, 


— 


L960 
Kuehne 


construction of the 
eye, its normal 
and abnormal con- 
dition and the 
necessary correc- 
tions can be dem- 
onstrated and 


studied. The model consists of a tank with glass sides and back, and a cornea at the front, with 
extra parts as follows: one cylindrical lens for throwing astigmatism into the eye, two eye 
lenses representing the accommodation for near and far objects, six spherical and six eylindri- 
cal correcting lenses, set of diaphragms for demonstrating spherical aberration, Scheiner’s 
experiment, ete. Complete with fluorescent dye for making the path of the rays visible, and 
full instructions. Reduced Price. . . . $50.00 


The Gaertner Scientific Corporation 


Chicago, U. S. A. 


Eye Model 


With this instru- 
ment the optical 


The Wistar Institute 
Slide Tray 


Section through two trays, showing nesting features 


This tray will carry forty-eight 1-inch slides or 
thirty-two 14-inch slides or twenty-four 2-inch 
slides. Ample space for high mounts, well protected 


- from accident or dust. Trays nest together. Width 


and breadth the same, so that they may be nested 
in either direction. All metal—no paint or varnish 
to affect slides. 


. Price, $1.00 each 
Orders may be sent to 


THE WISTAR INSTITUTE 


Thirty-sixth St. and Woodland Ave. Philadelphia, Pa. 


The AMINCO Super-sensitive 
MERCURY RELAY 


Breaks 10 amps. at 110 
Volts—Operates on Only 
4 Milliamperes at 3 Volts 


Because only a 
minute amount 
of electrical en- 
ergy is required 
to operate this 
Relay, there is 
no burning or 
wearing of con- 
tacts in the controlling thermostat. 


Positive Mercury-to-Mercury Contacts 
Cannot Burn, Wear or “Stick” 
The heavy current is made and broken in 
the column of mercury—not from mercury- 
to-contact. It operates efficiently from any 
AC or DC circuit; is adaptable to a wide 
range of uses such as: Control of tempera- 
ture, humidity, vacuum, pressure, etc. For 
complete information—write for bulletin. 
For Dependable Control—The AMINCO 
Metastatic Thermoregulator 
Made of heat-resistant glass, filled with 
triple-distilled mercury. Adjustable over a 
wide range of temperatures, like a Beck- 
0.02° C. An ideal regulator for use in long 
experiments or extended research where 
the same temperature is to be maintained 
for a long period. 


American Instrument Co., Inc. 


774 Girard St., N. W., Washington, D.C, 
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FOR MEASURING 
RESISTANCE AND 
MAKING CONTINUITY 

TESTS 


MODEL 


563 


D.C. Circuit 
Tester 


To MEET the growing 
demand for a low price portable ohmmeter for measuring 
circuit resistance and continuity, Weston now offers the 
double range Model 563 D.C. Circuit Tester. This new 
comer to the Weston line is accurate, compact and rapid 
in operation. It is handsomely designed, thoroughly de- 
pendable, and built to withstand hard service. 


The two ranges of the instrument 0-50,000 and 0-5000 
ohms permit an unusually wide scope of measurement; 
thus this one instrument serves for practically all resis- 
tance testing usually encountered. 


Model 563 is a high sensitivity instrument, hence the drain 
on the self-contained 1.5 volt dry cell is exceedingly slight 
—on the high range, only 1 milliampere and on the low 
range, 10 milliamperes. On the high range the life of the 
cell is therefore practically its “shelf” life and assures long 
service before necessity of replacement. 


Description of Model 563 


Model 563 contains a standard high resistance Model 301 3}/’ diameter 
meter and has two ranges of 5,000 and 50,000 ohms, a toggle switch for 
range selection, and a pair of thirty inch cables. A voltage adjuster on 
top of the instrument provides an easy means to compensate for any 
changes in potential of the self-contained 1.5 volt flashlight cell. The 
complete instrument weighs only two pounds. Size, 5} x 3§ x 2] inches. 


For more detailed information, 
ewrite for Circular LL. 


WESTON ELECTRICAL INSTRUMENT CORP. 
585 Frelinghuysen Avenue, Newark, N. J. 


PIONEERS 
SINCE 1888 


DALLWITZ-WEGNER 
Rapid 


Viscosimeter 


VT 


This new, patented, quick-reading vis- 
cosimeter is furnished with a direct-read- 
ing scale with two ranges, and has the oil 
conveying mechanism and the scale tube 
associate in one body. The arrangement 
of the apparatus reduces the amount of oil, 


which is required for a test, to a very 
small quantity (about 30 ce or one fluid 
ounce), and 10 to 100 seconds suffice to 
determine viscosities up to 50 units. 


AKATOS, 


Engineering Bldg. 114 Liberty St. 
New York, N. Y. 
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GENETICS LANTERN SLIDES 


The complete set consists of 30 slides, 18 of which are 
colored (marked*). They are excellent in all respects, illus- 
trating important principles and classic examples in genetics, 
The subjects are as follows: 


1. Cell structure. 2. Cell division. 3. Egg and sperm cells. 4. 
Fertilization. 5. Sperm maturation. 6. Egg maturation. 7. Par- 
ental chromosome distribution in egg division. 8. Paternal and 
maternal chromosomes in Squash Bug gametes. 9. Difference be- 
tween reduction and maturation divisions. *10. Mutation. ‘*11. 
Inte:mediate hybrid. *12. Mosaic hybrid (black x white fowls). 
*13. Dominance (banded x bandless snails). *14. Dominance 
(brown x blue eyes). *15. Dihybrid cross (banded red and band- 
less yellow snails). 16. Table of heredity. *17. Dihybrid cross 
(grey x brown mice). *18. Dihybrid cross (grey x albino mice). 
*19. Dihybrid cross (yellow smooth starchy corn x blue wrinkly 
sugar corn). *20. Hybrid x parent forms (snail). *21. Hybrid x 
parent forms (human eye). *22. Polyhybrid cross (moths). 23. 
Mendel. 24. Inheritance (one pair of characters). *25. Inheritance 
(two pairs of characters). *26. Heredity table (two pairs of char- 
acters). *27. Sex-linked inheritance (fruit-fiy). *28. Transmission 
of Bleeder’s Disease in man. *29. Non-transmissible variations 
caused by temperature and humidity, * *30. Inheritable influences 


* No. 13 Dominance (Snails) of temperature and humidity. 
Set of above 30 slides, with 16-page descriptive booklet ............ccceccsssssesneeeereceeeeeesecssesesseseeecsseeeeaseeeseess 25.00 


NEW YORK BIOLOGICAL SUPPLY C0. 


General Supplies for the Biological Sciences 
34 Union Square New York, N. Y. 


BIOLOGICAL end NATURAL 


HISTORY MATERIAL Rank 
Zoological Groups and Common 
Embryological Slides Gases 
Botanical Life Histories 


In 
Drosophila cultures Cylin ders 
The following gases may be 
secured from us in high-pres- 


MARINE BIOLOGICAL LABORATORY sure cylinders of a size con- 


Catalogs on request: Address 


Supply Department venient and practical for laboratory use. 
Woods Hole, Mass., U. 8. A. Ammonia Cyclopropane Neon 
(Anhy.) Ethane Nitrogen 
“Becbro” Laboratory Argon Chloride Oxid 
Butane yiene Oxygen 
RHEOSTATS Butylene Phosgene 
Beebro Laboratory Rheostats Carbon Dioxid Hydrogen Pictet’s Fluid 
made of both iron enameled CO,-Oxygen Sulphide Propane 
and solid wall porcelain tubes. Mixtures Isobutane Propylene 
The above illustration shows Chlorine Methane Sulfur-Dioxide 
Iron Enameled or contact, rheostats manufac- Send for a price list of the above gases and 
Solid W cea —e and carried in stock by also literature on our laboratory set of Unit Parts 
The various types are made in several lengths of 8”, 16”, for the manipulation of high pressure gases from 
and 20’’, respectively, with resistance values of from 0.25 cylinders. 
ohm and 25 amperes, to 30,000 ohms and current capacity : . 
of 0.1 ampere, The Ohio Chemical and Mfg. Co. 
“BECBRO” Stone Rheostats are made in the following 
types: Single, Double, Universal, and Crossed Sections. 1177 Marquette St., N. E. 
These rheostats, with the porcelain tubular types, find their Cleveland 
many uses in high frequency and radio work. = a 
Our Catalog S-20 sent you upon request 421 Sedgley Avenue Save Time in Research 
BECK BROTHERS, Makers Philadelphia, Pa. 
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SCIENCE—ADVERTISEMENTS 


No. 1425 
Chemistry Table 


This table has a standard equipment the famous SHEL— 
DON patented Fume Hood. This hood will remove 200 
cubic feet of air per minute. Removes gases heavier than 
air threugh separate ducts. 


Research—Planning——Scientific Design 
How Much are These Worth ? 


It takes more than a group of carpenters to produce a chemistry table which will withstand the test of time 


and the severe usage that it will get in the ordinary science department. 
SHELDON research plan and design departments have alone developed formulas and methods which have 


advanced the entire industry and made it possible for you to secure time enduring laboratory furniture at 
the lowest price possible consistent with quality. 


EK. H. SHELDON AND COMPANY, Muskegon, Mich. 


Laboratory Furniture Specialists for 35 Years 


VERSATILE 
GALVANOMETER 


FOR D.C. FOR A.C. 
MEASUREMENTS MEASUREMENTS | 
: Currents: 
0.000002 to 24 amps 0.001 to 24 amps 
Pressures: Pressures: 
0.03 to 606 volts 


0.00002 to 600 volts 


This Unipivot Galvanometer can be applied to a large variety 
of measurements. By fitting a millivolt scale (0-120) for D.C. 
and a thermal scale (0-120) for A.C. work, it can be used for es sedahavel 
measurements of current or pressure of either type over a range 
easily varied by the use of interchangeable accessories. 


CAMBRIDGE 


Pioneer Manufacturers of Precision Instruments 


L 3512 Grand Central Terminal, New York 5088 
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investigators in developing scientific dis- 


coveries and adapting them to medical use. 


<2 
<2 ( | 
ALHE Lilly Research Laboratories 
2 have the advantage of close co-operation : 
with the Lilly Manufacturing Labora- Qe 
“2 tories with their long experience and - 
+ diversified facilities for dealing with the 3 
| 
problems of large-scale production of 
harmaceutical, chemical, and biological 
P 
products. ... The two laboratoriesco-ordi- 
nate exceptional resources for expediting 
22 research and rendering effective service to 3. 
<2 


Eli Lilly and Company 


INDIANAPOLIS, U.S.A. 
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LE GAS ANALYSIS 

sally APPARATUS » » 
AD. HENDERSON » HALDANE » BAILEY 
EN 
N > \\ 
\ \\ 
\ 
\ Va A For the accurate measurement of Oxygen 
\ A and Carbon Dioxide in expired air in the 
\ determination of basal metabolism rates. 
Hh 
7 This equipment is basically the previously devised Hen- 
A\', Blt derson-Haldane Gas Apparatus equipped with a Hender- 
ii i) 4 son absorption pipette and with burette provided with 
four-way stopcock. The apparatus is supplemented by 


ln the Gas Sampling Bottle designed by Dr. Cameron V. 

————— Bailey which greatly facilitates the ecllection and trans- 

= => ference of gas samples without danger of dilution or 
loss of mereury. 


The Henderson burette is of the highest accuracy, graduated in 1 ml divisions up to 7 ml, 
and from 7 to 10 ml in 0.01 ml. Burette and control tube are enclosed in a water jacket 
and the entire apparatus is mounted on an improved type of support. See ‘‘ Apparatus 
Used in the Estimation of Basal Metabolism,’’ by Cameron V. Bailey, The Journal of 
Laboratory and Clinical Medicine, Vol. VI, No. 12 (September), 1921, p. 657. 


goro GAS ANALYSIS APPARATUS—Henderson-Haldane-Bailey, as de- 
scribed above, complete with Bailey Gas Sampling Bottle; mounted on 
polished wood support; graduated burette backed by opal glass plate 
and equipped with four-way stopcock; without illuminating device for 


gorr GAS ANALYSIS APPARATUS—Henderson-Haldane-Bailey, as de- 
scribed above, but with calibration table for burette 2.0.0.0... $90.00 


Illuminating attachment for either of the above types of apparatus 


WILL CORPORATION 


LABORATORY APPARATUS AND CHEMICALS 
For 
CHEMICAL. BIOLOGICAL, METALLURGICAL AND CLINICAL LABORATORIES 


ROCHESTER, N.Y. 
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MONOBJECTIVE BINOCULAR MICROSCOPE 


With readily interchangeable binocular 
and monocular tubes 


MICROSCOPE DSA-1 


Stand DSA with simplified Mechani- 
cal Stage and Quadruple Nosepiece; 
Condenser n.a. 1.2 with Iris Dia- 
phragm, Achromatic Objectives: 3, 8 
n.a. 0.20, 40 n.a. 0.65, 90 na. 1.25 (Oil 
Immersion). Paired Huygens Ocu- 
lars: 10x and 15x. Magnifications: 
30x to 1350x. 


Price $225 f. o. b. N. Y. 


MICROSCOPE DSA-2 


Same stand as DSA-1, but with apla- 
natic condenser n.a. 14 and Apo- 
chromatic Objectives: 10 n.a. 0.30, 
20 n.a. 0.65, 40 n.a. 0.95 and 90 n.a. 
1.3 (Oil Immersion). Paired Compen- 
sating Oculars: 7x, 10x and 15x. 
Magnifications: 70x to 1350x 


Price $400.50 f. o. b. N, Y. 


CARL ZEISS, INC. 


485 Fifth Ave., New York 


Pacific Coast Branch, 728 South Hill Street, Los Angeles, Calif. 


: 
Wwe. 
* 
E | 
j 
| 
+ 
| 
Ny | pat : 
| 
| 
ad 4 


